
EBASCO SERVICES INCORPORATED EBASCO

Skyway Tower, 400 N. Olive Street. L.B. 80. Dallas, Texas 75201

April 13, 1988
NASA/88-

Mr. Michael Green ,' ,f 't • t -
NASA Headquarters ' '
300 7th Street, SW . , ' ' • ' ..' .
Washington, D.C. 20546

Subject: -NASA CONTRACT NO. NASW - 4301
PRELIMINARY ASSESSMENT - JOHNSON SERGE CENTER

Dear Mr. Green:

Enclosed please find the Preliminary Assessment (PA) Report for the Johnson
Space Center (JSC) which was revised to address the comments received from
NASA.-HQ and NASA-JSC. This report includes a summary which identifies
areas for additional investigation and the completed PA form.
We have appended the supporting documentation. The report also includes a
list of the documents we reviewed and the people we interviewed.

Based on our assessment of the information we gathered at JSC, the
environmental management program is a well organized operation that has
made significant improvements to tighten control on waste management and
disposal practices and to minimize the potential risk to the public and
environment. Examples of these improvements include the clean closure of
the last remaining earthen impoundment (Building 24 Cooling Tower Slowdown)
and the establishment of a computerized waste manifest tracking system.
The waste minimization practices of recycling, recovery and treatment
employed at JSC have promoted the reduction of both, volume and toxicity of
routinely generated wastes.

Our assessment did, however, identify areas where we have recommended
follow up site inspections in order to determine if an imminent hazard to
human health and the environment exists. These areas are identified in the
PA Report and discussed further in the attached summary.

We wish to thank the personnel at JSC for their assistance in completing
this assignment. Specifically, we recognize the excellent cooperation of
Mr. John Herrmann, Chief, Environmental Services Office, and his staff.

If you have any specific questions or concerns, please contact Mr. Stephen
Turner at (703) 558-7512.

Sincerely,

; ORIGINAL SIGNED BY

Thomas H. Magness, III
Manager of Environmental Projects

Attachments
THM:jsw
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SUMMARY

1.0 Introduction

During the two-day period, 23-24 February 1988, Ebasco Services
representatives visited the National Aeronautics and Space
Administration (NASA) facility at the Lyndon B. Johnson Space Center
(JSC). The purpose of the visit was to complete the Preliminary
Assessment (EPA Form 2070-12) and Site Inspection Report (EPA Form
2070-13) EPA requires of Federal facilities listed on the Federal
Facilities Docket. Ebasco representatives on site included Mr.
Anthony Gardner and Mr. Michael Cruz. Mr. John Herrmann, NASA-JSC
Environmental Coordinator, and Mr. Don Moen respresented NASA-JSC.

NASA-JSC is located on a 1620-acre tract in southeast Harris County
within the Gulf Coast region of Texas. The site is approximately 25
miles southeast of Houston, Texas and approximately 2.5 miles east of
Webster, Texas. The Armand Bayou Nature Center borders the site on
the north with Clear Lake and Forest lake located approximately
one-half mile to the northeast. The facility was established in 1964
to coordinate the development, manufacture and operation of the manned
space-flight program.

2.0 Areas of Concern

The following areas of concern and data gaps have been identified
based on the review of available information:

o Thermochemical Testing Area (TTA) is a controlled access area
located in the northwest quarter of the NASA-JSC. A total of 7
monitor wells were installed within the TTA to ensure that
underground storage tanks associated with TTA facilities have not
been leaking into the groundwater. In May 1987, Freon 113
(l,l,2,-trichloro-l,2,2-trifluoroethane) was detected at 25.0 ppb
in well 36 and 20.0 ppm in well 32; Freon 11 (trichloro-
fluoromethane) was detected in well 32 at 33.2 ppb; and trichloro-
ethylene was detected in well 32 at 25.6 ppb. The results of two
subsequent field investigation programs, soil gas sampling and
additional groundwater monitoring confirmed the presence of
contaminants in the subsurface beneath the TIA. The results of
the soil gas sampling indicated that the contaminants are located
very close to an unlined sewer line. In response to these
findings, NASA-JSC has initiated additional investigations and
corrective action measures for the TEA. The plans for these
additional investigations were submitted to the Texas Water
Commission (TWO) and the EPA on October 30, 1987. The EPA and
TWC have subsequently submitted comments on the plans on or about
November 27, 1987 and February 4, 1988, respectively.



Sand Blast Area, located adjacent to Building 338 is an open
area of compacted shell and gravel used to sand blast paint
and other protective coatings from equipment. Material
safety data sheets indicate the coatings contain lead,
chromates, sodium fluoride and titanium dioxide. Analytical
results for two surface samples indicated the presence of
chromium (29 ppm), lead (97 ppm) and thallium (530 ppm).
Additional soil sampling to further characterize this area
is recommended.

Fire Prevention Training Area 324. located within the TTA,
north of Building 358 is currently vised as a storage
facility. In the past, diesel and JP-4 fuels were burned in
an unlined earthen pit for fire fighting training. Depth to
the groundwater aquifer is approximately 60-70 feet.
Laboratory analysis of water from the pit detected no
volatile organic compounds above the detection limit. A
soil boring and chemical analysis program is recommended for
this area.



EPA
POTENTIAL HAZARDOUS V/ASTE SITE

PRELIMINARY ASSESSMENT
PART 1 • SITE INFORMATION AND ASSESSMENT

I. IDENTIFICATION
OJ STATE

TX
02 SITE NUMBER

8800016125

II. SITE NAME AND LOCATION

01 SITE NAME Htftl CttnmoA. at tnuftn* M«» «/M«J

NASA
Lvnrlnn R. Johnson Space Center

02 STREET. ROUTE NO.. OR SPECIFC LOCATION IDENTIFIER

2101 Nasa Road 1
03CITY

Houston
04 STATE

TX

OS ZIP CODE

77058
06 COUNTY

Harris
07COUNT1 06 CONG

fflf 0°7
09 COORDINATES LATITUDE

2.31.3. 2.J.Ji I
LONGITUDE

3._5_D_5_2_J_.Ji
10 DIRECTIONS TO SITE (Suiutg lam Mirail cvUe iota

Houston, Texas, south on Interstate Highway k$ to Nasa Road 1 exit, east on Nasa
Road 1 approximately 1.6 miles to Main Gate at Johnson Space Center. (See Attachment
A-Site Map).

111. RESPONSIBLE PARTIES

National Aeronautics and
Space Administration

02 STREET (Buuwu. ownc. nuawina4

2101 Nasa Road 1
03 CITY

Houston
0« STATE

TX

OS ZIP CODE

77058
06 TELEPHONE NUMBER

483-3120
07 OPERATOR flrUflMXMOff.rwulroinMm.rJ

Same
08 STREET ttjun

9 CITY 10 STATE 11 ZIP CODE 12 TELEPHONE NUMBER

3 TYPE OF OWNERSHIP icittct e-.t

O A. PRIVATE Cx B. FEDERAL: Mfl<?A

D F. OTHER:.

o c. STATE CD.COUNTY c E MUNICIPAL

Q G. UNKNOWN

4 OWNER OPERATOR NOTIFICATION ON FILE «•«« H»W •»•«

C A. RCRA3O01 DATE RECEIVED: _QB_jQ5_£_80 C 8. UNCONTROLLED WASTE SITE rCMCM lOJcj DATE RECEIVED:
MONTH OA» YtAfl

C C. NOME

V. CHARACTERIZATION OF POTENTIAL HAZARD

i ON SITE INSPECTION
x: YES DATE Jll
CNO MONTH OAV YEAH

BY tCAft* 9lt**t tp&rt

8f A. EPA C B. EPA CONTRACTOR

C E. LOCAL HEALTH OFFICIAL C F. OTHER:

EC. STATE D. OTHER CONTRACTOR

CONTRACTOR NAMEfS):

2 SITE STATUS (Owe* «wl

R A. ACTIVE . O B. INACTIVE DC. UNKNOWN

03 YEARS OF OPERATION

I Present
•EGlNMMGTEAn ENDING VE»-S

O UNKNOWN

I4 DESCRIPTION OF SUBSTANCES POSSBLY PRESENT. KNOWN. OR ALLEGED
Photographic and plating wastes containing heavy metals and cyanide are stored in •
underground storage tanks. Transformers and capacitors containing PCBs are stored
n Building 338. Various solvents are used for degreasing and as paint thinners/
strippers. Methyl hydrazine. nitrogen tetraoxide (Attachment B).
OS DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION

Groundwater and soil gas sampling has documented subsurface Freon 113 contamination
[See Part 3(M)(A). An unconfined sand blasting area is located near Bldg. 338,
Sample analysis data from the area is provided in Attachment C. (Section IV(5l
continued-Attachment B) . .
V. PRIORITY ASSESSMENT

>1 PRIORITY FONMSPECT)ONfC»K<«M ><v> •••»**»* COMIX. CMWI,«WI I .»«»

O A. HIGH OB. MEDIUM OC.LOW
puOK'Mh*.•MbMMMt

DO. NONE
(UohnM'i

VI. INFORMATION AVAILABLE FROM

1 CONTACT

. John Herrmann, Chief NASA-JSC Environmental Services Office

03 TELEPHONE NUMBER

483-^3120
I4 PERSON RESPONSIBLE FOR ASSESSMENT

1r. Anthony Gardner
Michael

OS AGENCY

Mr Cruz

06 ORGANIZATION

Ebasco Service:
Inc.

0? TELEPHONE NUMBER

<2 IV 978-3185
06 DATE

MQNTM OA¥ »€»•

EPAFORM 2070-12 (7-C1)



.Tk B— i-iA POTENTIAL HAZARDOUS WASTE SITE
^ "̂r̂ Mi PRELIMINARY ASSESSMENT
V*^e— 1 *— ». PART 2 -WASTE INFORMATION

1. IDENTIFICATION
01 STATE 02 SITE NUMBER

TX 8800016125

II. WASTE STATES. QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATE

X A SOLID
•' B POWDER. F«
ec SLUDGE

C D OTHER

S iC«««.wt:«»f,, 02 WASTE QUANTITY AT SITE
flU»nirri * MIX gviriMw*

C E SLURRY mM»-*m*»«i
«ES )$. f iKtt.no • TONS ..„

•_ G. GAS
CMB'C VAROS „

ISareffl NO OF DRUMS

03 WASTE CHARACTERISTICS |C*K» M IM> *0pr,J

K A TOXIC : : E SOLUBLE X L HIGHLY VOLATILE
X B CORROSIVE :.. F. WFECTIOUS X. J EXPLOSIVE
•J C. RADIOACTIVE LXG FLAMMABLE X K. REACTIVE
C D PERSISTENT LTH NSNITABLE L L. INCOMPATIBLE

._ M NOT APPLICABLE

III. WASTE TYPE

CATEGORY

SLU

OLW

SOL

PSD

OCC

KDC

ACD

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

236090

40.500

8670

12.000
unkn
unkn
6.6 mi 1 1 io

02 UNIT OF MEASURE

Ibs

Ibs

Ibs

Ibs
qals
qals

i Ibs

03 COMMENTS

Coolinq Tower Slowdown, Paint

Freon 113, MEK, trichloroethane

PCB, Jet Fuel

Hydrazine, batteries (PB, Ni-Cd)
Nitr ic, hydrochloric, sulfuric
Ammon i a . Sod i urn hyd rox i de
Photographic, electroplatinq(19fi

IV. HAZARDOUS SUBSTANCES ,s.,Ar̂ ,oa. w-™,/fc.m,,,̂ ,«0D.s*-no.ir

01 CATEGORY

MES

MES

MES
MES

IOC
MES

IOC
OCC
ACD
ACD
ACD

SOL
SOL
SOL
SOL

02 SUBSTANCE NAME

Arsenic
Cadmium
Silver
Chromium
Cyanide
Lead

Hydrazl ne
PCB
Hydrochlnrir Acid

Sulfuric Acid
Nitric Acid
Freon 113
Trichlorof luroethane
Trichloroethylene
Methyl Ethyl Ketone

03 CAS NUMBER

7440382

7440439
7440224
7440473
57125
743991
•^02012
1336363
7647010
7664939
7697372
76131
75694
79016
78933

04 STORAGE -DISPOSAL METHOD

Tanks/Offs ite
Tanks/off site
Tanks/of f s i te/Recover
Tanks/off si te
Tanks/off site
Tanks/offs ite
Tanks/onsitp f-reatmpn

Transformers, Capacit
Tanks, Drum*;

Tanks. Drums
Tanks, Drums
Tanks, Drums/Recovery
Tanks, Drums/Recovery
Tanks, Drums/Recovery
Tanks, Drums/Of f si te

OS CONCENTRATION

V

t

Drs @> Build!
'

CONCEN^TOV

.a 338

.
•

V. FEEDSTOCKS ;SM AHUM, tor c>s MMKII

CATEGORY

FDS

FDS

FOS

FDS

01 FEEDSTOCK NAME

Hydrochloric Acid
Sulfuric Acid
Nitric Acid

02 CAS NUMBER

7647010
7664939
7697^72

CATEGORY

FDS

FDS

FDS

FDS

01 FEEDSTOCK NAME 02 CAS NUMStS

VI. SOURCES OF INFORMATION icttu*t*<cniwicn.tf .«•.•*•«. u*x>n*w ~tx>at i

(See Attachment G)

r

EPAFORM2070-12 (7-<1|



&EPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE

TX
02 SITE NUMBER
8800016125

II. HAZARDOUS CONDITIONS AND INCIDENTS

OgfrOBSERVEOtDATE! 7/?A/«7 j C POTENTIAL01 if A. GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

C ALLEGED

358, and in the TTAMonitoring wells have been installed around Buildings 227, 9, 17,
No statistically significant increases of indicator parameters detected between
upgradient wells and. downgradient wells except in the TTA. (See Attachment D).
Results of the soil gas sampling (See Attachment B). ___

01 CB SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

023 OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

£ POTENTIAL C ALLEGED

Potential exists if groundwater is hydrologically connected to Forest Lake and Clear
Lake located NE of NASA JSC. NASA JSC has initiated studies to determine if such a
connection exists. Surface water quality sampling is conducted quarterly in the JSC
canals and ditches. Samples are analyzed for (See Attachment B).

02 :: OBSERVEDtDATE:. 2* POTENTIAL :. ALLEGED01 C C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

According to the 1971 MSC Environmental Pollution Control Plan, a potential for
nitrogen oxide emissions exists at Building 222 and TTA. See Attachment E for air
quality status report.

02 C: OBSERVED (DATE.. .1 :X POTENTIAL 1. ALLEGED01 r: D FIRE EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION
Potential exists due to the presence of hydrazine. NASA is intimately fami1iar with
the hazards associated with these compounds. Contingency plans for abating a release
of these compounds has been in place since the facility's inception.

01 'Sf E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

02 .. OBSERVED (DATE
04 NARRATIVE DESCRIPTION

^ POTENTIAL :: ALLEGED

See I I(H) Worker Exposure/Injury.

01 :x F. CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED

02 C OBSERVED (DATE ~ POTENTIAL
_ 04 NARRATIVE DESCRIPTION

Soil gas sampling confirmed the presence of Freon 113 near Building 356.
determine the extent of contamination have been inititated.
See 11(M) Unstable Containment of Wastes.

."_ ALLEGED

Studies to

01 CG DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02-w OBSERVED (DATE
04 NARRATIVE DESCRIPTION

C POTENTIAL L: ALLEGED-

None alleged or observed. Potable water source is supplied from surface water
(Clear Lake City Water Authority).

01 CxH WORKER EXPOSURE-INJURY
03 WORKERS POTENTIALLY AFFECTED:

01 tsoBSERVFa IOATC 6/18/81'
04 NARRATIVE DESCRIPTION

LJ POTENTIAL u ALLEGED

High density solvents spilled on two workers as a result of a drum rupture. One
worker treated for eye irritation. See copy of incident report in Attachment F.

01 n I. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 3 OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

C POTENTIAL £ ALLEGED

None alleged or observed.

EPA FORM zoTO-i z (7-e 1)



t\ r-B-%A POTENTIAL HAZARDOUS WASTE SITE
^^r"Ht>\ PRELIMINARY ASSESSMENT
^P- 1— S *̂ l. pART 3 __ DESCnjpT10N OF HAZARDOUS CONDITIONS AND INCIDENTS

1. IDENTIFICATION
01 STATE

TX
02 SITE NUMBER

880001612«5

II. HAZARDOUS CONDITIONS AND INCIDENTS «&>«««»

01 D J DAMAGE TO FLORA D9 H OBSERVED (DATE- . . . . . }

04 NARRATIVE DESCRIPTION

None alleged or observed.

01 £• K. DAMAGE TO FAUNA f» n OBSERVED (DATE: . . )
04 NARRATIVE DESCRIPTION •«*««».,,, ̂ «««, |n june 1977, a f i sh fill occurred
Building 14. Laboratory analyses indicated cyanide poisoning,
approximately 100 fish were found dead in Ditch 25, south of ra
cause of the fish kill unknown.
ftl n 1 CONTAMINATION OF POOD CHAIN (•» G OBSERVED {DATE: ,, . )

04 NARRATIVE DESCRIPTION

None alleged or observed.

01 ̂  M UNSTABLE CONTAINMENT OF WASTES to fl OBSERVED (DATE: . )

D POTENTIAL Q ALLEGED

O POTENTIAL O ALLEGED
in Ditch 25, SE of

On May 1, 1980,
dar range. Actual

C POTENTIAL O ALLEGED

D POTENTIAL C ALLEGED
|5£*s rvnort JUAOnf Mw l̂ l»#»»ip orvmsj — 1 * 1 1 U A

03 POPIII ATION POTENTlAl 1 Y AFFECTED: , . . . . <U NARRATIVE DESCRIPTION beVBTal SP 1 1 1 S haVB OCCUTreCj

involving the Building 24 chromate effluent waste from the cool
These occurred in June 1976, May 20 and June 9, 1977 and March
and (Attachment B) .
01 r N DAM AGE TO OFESITE PROPERTY O9 p OBSERVED (DATE- , ,. , . .„ >

04 NARRATIVE DESCRIPTION

None alleged or observed.

01 ~ O CONTAMINATION OF SEWERS. STORM DRAINS WWTPs oy -• OBSERVED (DATE )
04 NARRATIVE DESCRIPTION

Potential exists due to past spil ls to drainage ditches and the
groundwater contamination in the TTA.

01 C P ILLEGAL/UNAUTHORIZED DUMPING O? O OBSERVED (DATE: )
04 NARRATIVE DESCRIPTION

None alleged or observed.

ing tower blowdown.
22, 1978. The spil ls

D POTENTIAL C ALLEGED

jp POTENTIAL C ALLEGED

documented

C POTENTIAL C ALLEGED

*

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

In the past, diesel and JP-4 fuels were burned in an unlined earthen pit in the
Fire Prevention Training Area 384. This pit is no longer used for fire training;
last used in Fall 1985.

III. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION io»i«K«c«>.r«KM., ,.«».»». Mmmw«m mxvn.

(See Attachment G).

EPA FORM 2070-12(7 -B1|
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ATTACHMENT B
Master Site Plan

and
TherTJoochemical Testing Area
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SCALE: 1" « 400'

RECREATIONAL
FACILCnES

UW34

THERMOCHEMICAL TESTING AREA

HAZARDOUS
STORAGE AREA

© — UONITORING WELL

CAPO FILE NO. CRT-B12 OCTOBCR 15th. 1867



ATTACHMENT C
Thermochemical Testing Area
1987 Quarterly Groundwater

Monitoring Reports
NASA-JSC

Note: TTA Monitoring wells not sampled in first quarter 1987.



KELSEY-SEYBOLD
ENVIRONMENTAL HEALTH LABORATORY

ANALYSIS REPORT

DATE: 01-05-1998

REQUESTOR: John Herrmann
MAIL CODE: JJ12

ORGANIZATION: NASA
TELEPHONE: 433-3120

REPORT TO: Charles P. Bergtholdt
MAIL CODE: SD24

ORGANIZATION: NASA
TELEPHONE: 4S3-739G

Contract: WAS 9-17970
G r o u r. d W -a t e r M •:: r i t .:• r i n -j

Fourth Calander C-uj.;-tsr 1987

APPROVED :

Cyril D. Anderson, Laboratory Supervisor

DATE:

CONCURRENCE :__\J

W. tyJ. Sproul, Environmental Specialist

DATE:



INORGANIC PARAMETERS
PAGE: 94 OF 139

LOG NUMBER: 9891 WELL NUMBER: 31 JJOWN-

Parameter: Concentration;

Se tSelenium)

Mn CManganese)

Zn (Zinc)

Cr (Chromium)

Pb 'Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/1

168.8 ug/1

3.300 ug/1

< 5.0 ug/1

< 10 ug/1

12.39 ug/1

< 10 ug/1

< 10 ug/1

< 10 ug/1

406.5 ug/1

102.4 mg/1

< 10 ug/1

< 5.0 ug/1

< 1.0 ug/1

Cr+6 (Hex Chrome)

Hg (Mercury)

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sul fate)

<0.05 mg/1

<1 ug/1

0.265 mg/1

<100 mg/1

0.254 mg/1

<100 mg/1

1.4-2.4 mg/1

250 mg/1

10 mg/1

250 mg/1



ORGANIC PARAMETERS

Log Number:9891

Analyte

Ch1 orome t h an e

Bromomethane

Chloroethane

Tr i c h1 or o f1uor omet hane

Refrigerant 113/22

Methylene Chloride

if1-Dichloroethane

Chloroform

1,1,1-Trichloroethane

Carbon Tetrachloride

1,2-Dichloroethane

1,2-Dichloropropane

Bromodichloromethane

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorodibromomethane

Bromoform

itif2,2-Tetrachloroethane

PAGE: 95 OF 139

Well Numbe*=:31" DOWN

Concentration

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 3.0 ug/1

•• 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.O ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



PAGE: 96 OF 139

ORGANIC PARAMETERS

Log Number:9891

Analyte

Wei1 Number:31 - DOWN

Concentration

Vinyl Chloride

1,1—Dichloroethylene

Trans-1,2-Dichloroethylene

Benzene

Fluorobenzene

Di fluorobenzene

Tr ich lore-ethyl ene

Trans-1,3-Dichloropropene

Toluene

Tetrachloroethylane

Chlorobenzsne

Ethylbenzene

Meta/Para-Xylene

Ortho-Xylene

1,3-Dichlorobenzene

lf2-Dichlorobensene

1,4-Dichlorobenzene

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9891

Analyte

PAGE: 97 OF 139

Well Numbe*:31- DOWN

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachlor Epoxide

Endosulfan-1

p,p'-DDE

Dieldrin

Endrin

p,pf-ODD

Endosulfan-2

p,p'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychi or

Toxaphene

Chlordane

2, 4-D

Si 1 vex (2,4,5-TP)

Concentration

< 5.0 ug/1

< 1.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 0.1 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9891

Analyte

PAGE: 98 OF 139

Well Numbej:; 31 - DOWN

Cone ent r at i on

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Ar oc1 or 1248

Aroclor 1254

Aroclor 1260

Phenol

2-Chlorophenol

2—Nitrophenoi

2f 4-Dimethylphenol

2f4—Di chlorophenol

4-Chloro-3-methylphenol

Tr ichlorophenol

2f4-Dinitrophenol

4-Nitrophenoi

2-Methyl-4,6-dinitrophenoi

Pentachiorophenol

Hydrazine <0.01

< 5.0 ug/1

< 5.C ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/i

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.O ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

mg/1
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SAMPLING INFORMATION:

Laboratory Log Number: 9892

Well Number: 32

Sampling Date: 11/02/87

Water Depth: 11.2 ft.

Gradient: DOWN

Time: 14:50

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

pH: 7.5

Specific Conductance: 600

TOC: 0.8

Cyanide: <0.05

Coliform Bacteria: 0 /100ML

Turbidity: 0.5 NTU

Gross Alpha: 0.96 pCi/1

Gross Beta : 11.1 pCi/1

umhos

mg/1

mg/1

mq/1.



INORGANIC PARAMETERS

LOG NUMBER: 9892
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WELL NUMBER: 32-DOWN-

Parameter: Concentration:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/1

8 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 1O ug/1

10.94 ug/1

< 1O ug/1

< 10 ug/1

< 10 ug/1

573.0 ug/1

82.83 mg/1

< 10 ug/1

< 5.O ug/1

< 1.0 ug/1

Cr+6 (Hex Chrome)

Hg (Mercury)

<0.05 mg/1

<1 ug/1

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

<0. 1

<100

0.143

<1OO

mg/1

mg/1

mg/1

mg/1

1.4-2.4 mg/1

25O mg/1

10 mg/1

250 mg/1
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ORGANIC PARAMETERS

Log Number:9892

Analyte

Well Numbera32 " DOWN

Chlor'omethane

Bromomethane

Chloroethane

Trichlorofluoromethane

Refrigerant 113/22

Methylene Chloride

1,1-Dichloroethane

Chloroform

1,1,1-Trichloroethane

Carbon Tetrachloride

1,2-Dichloroethane

1,2—Dichloropropane

Bromodichloromethane

1,1,2-Tr i chloroethane

Tetrachloroethylene

Ch1orodibromomethane

Bromoform

1,1,2,2-Tetrachloroethane

Concentration

< 5.0 ug/1

< 5.O ug/1

< 5.0 ug/1

53.995 ug/1

8710. ug/1

23.579 ug/1

13.444 ug/1

< 5.0 ug/1

< 5.0 ug/1

8.403 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9892

Analyte
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Wei 1 Number..: 32 - DOWN

Concentration

Vinyl Chloride

1,1-Dichloroethylene

Trans-1,2-Di chloroethylene

Benzene

Fluorobenzene

Di fluorobenzene

Tr i c h 1 or oe t h y 1 en e

Trans-1,3-Dichioropropene

Toluene

Tet r ach1 or oet hy Lena

Chlorobenzene

Ethylbenzene

Meta/Para-Xylene

Ortho-Xylene

1,3-Dichlorobenzene

1,2-Diehlorobenzene

1,4-Di chlorobenzene

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.O ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9892

Analyte
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Wei1 Number:32 " DOWN

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptach1 or Epoxi de

Endosulfan-1

p,p'-DDE

"Dieldrir,

Endrin

p,p'-DDD

Endosulfan-2

p,p'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

Toxaphene

Chlordane

2,4-D

Si Ivex (2,4,5-TP)

Concentration

< 5.0 ug/1

< 1.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug /'.

< 5.0 ug/1

< 0.1 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.O ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9892

Analyte
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Well Numbejr..:32- DOWN

Cone entr at i on

Aroclor 1O16

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1243

Aroclor 1254

Aroclor 1260

Phenol

2-Chlorophenol

2-Ni trophenoi

2,4-Dimethylphenol

2,4-Dichlorophenol

4-Ch1oro-3-methylphenol

Tr i chlorophenol

2,4-Dinitrophenoi

4-Nitrophenoi

2-Methyl-4,6-dinitrophenoi

Pentachiorophenol

Hydrazine <0.01

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

mg/1



SAMPLING INFORMATION:

Laboratory Log Number: 9893

Well Number: 33

Sampling Date: 11/03/87

Water Depth: 11.0 ft.
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Gradient: DOWN

Time: 10:30

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

pH: 11.1

Specific Conductance: 4OO

TOC: 0.8

TOX: 0.12

Cyanide: <0.05

Coliform Bacteria: 0

Turbidity: "24

Gross Alpha: 3.13

Gross Beta : 2.17

umhos

mg/1

mg/1

mg/1

/100ML

NTU .

pCi/1

pCi/1



INORGANIC PARAMETERS
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LOG NUMBER: 9893 WELL NUMBER: 33 .DOWN -

Parameter: Concentration:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/1

< 5.0 ug/1

5,099 ug/1

12.5 ug/1

< 10 ug/1

6.5 ug/1

< 10 ug/1

< 10 ULj/1

< 10 ug/1

312.1 ug/1

102.1 mg/1

< 10 ug/1

< 5.0 ug/1

< 1.0 ug/1

Cr+6 (Hex Chrome)

Hg (Mercury)

F (Fluoride)

Cl (Chloride)

NO3 (Nitrate)

S04 (Sulfate)

<0.05 mg/1

<1 ug/1

0.14 mg/1

<100 mg/1

<0.1 mg/1

<100 mg/1

1.4-2.4 mg/1

250 mg/1

10 mg/1

250 mg/1



ORGANIC PARAMETERS

Log Number:9893

Analyte

Chloromethane

Bromomethane

Chloroethane

Tr i chlorof1uoromethane

Refrigerant 113/22

Methylene Chloride

1, 1-Dichloroethane

Chloroform

1,1,1-Trichloroethane

Carbon Tetrachloride

1,2-Dichloroethane

1,2-Dichloropropane

Bromodichloromethane

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorodibromomethane

Bromoform

1,1,2,2-Tetrachloroethane
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Well Numbs*s33 " DOWN

Concentration

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9893

Analyte
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Well Number:33~ DOWN

Concentration

Vinyl Chloride

1,1-Dichloroethylene

Trans-1,2-Dichloroethylene

Benzene

Fluorobenzene

Di fluorobenzene

Tr ichloroethylene

Trans-1,3-Dichloropropene

Toluene

Te b r ac h1 or oet hy1ene

Chlorobenzene

Ethylbenzene

Meta/Para-Xylene

Ortho-Xylene

1,3-Dichlorobenzene

1,2—Dichlorobenzene

1,4-Dichlorobenzene

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9893

Analyte
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Well Numbers33" DOWN

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachlor Epoxide

Endosulfan-1

p,p'-DDE

Dieldrin

Endrin

p,p'-ODD

Endosulfan-2

p,p'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

Toxaphene
•.*i.jr??.'r"-

Chlordane f§

2,4-D v—

Si 1vex (2,4,5-TP)"

Concentration

< 5.0 ug/1

< 1.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5,0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 0.1 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Log Number:9893

Analyte
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Well Numbers33 ' DOWN

Concentration

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Phenol

2-Chlorophenol

2-Nitrophenoi

2,4-Dimethylphenol

2,4-Dichlorophenol

4-Chloro-3-methylphenol

Trichlorophenol

2,4-Dinitrophenoi

4—Ni trophenoi

2-Methyl-4,6-dinitrophenoi

Pentachiorophenol

Hydrazine .."" <0.01

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

mg/1
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SAMPLING INFORMATION:

Laboratory Log Number: 9894

Well Number: 34

Sampling Date: 11/03/87

Water Depth: 13.2 ft

Gradient: DOWN

"ime: 16:4O

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only,

pH: 6.8

Specific Conductance: 600

TOC: 0.8

TOX: 0.01

Cyanide: <O.O5

Coliform Bacteria: 0

Turbidity: 0.9

Gross Alpha: <0.70

Gross Beta : 1.93

umhos

mg/1

mg/1

mg/?.

/100ML

MTU

pCi/1

pCi/1



IMORGANIC PARAMETERS

LOG NUMBER: 9894
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WELL NUMBER: 34 -DOWN

Parameter: Concent;- at ion:

Ge (Sel sn iu in i -

Mr. C Man g an e=e >

Zn ( Z i n c ;

Cr (C:-rr-::niu..-r

Pb (Lead:-

Fs ( I r o n ?

Mi (Nicke l : - -

Cu (Copper;

As (Arsenic)

Ba (Bar ium)

Na (Sodium)

Ag (Silver';

Cd (Cadmium)

< ic ug/:

68.15 ug/l

:: 5.0 ug/1

< .10 ug/l

'=•6. ST.1 ug/1

- •' —\r ' •

: 10 ug/1

•: ic uc/:
204.3 ug/1

36.25 mg/1

< 10 ug/1

< 3.0 ug/1

Be (Bery l l ium) < 1.0 ug/1

Cr+S (Hex Chrome)

Hg •' ™-s r •- u r y )

<0.05 mg/1

<1 uc/1

F (Fluoride)

Cl (Chlor ide)

N03 CNitrats;

3C4 (Sul fa te )

0. 136

<: oo
*• .»• *

"•-. V « -

<ioo

mg/1

mg/1

/ng/1

mg/1

mg/'l

250 n o / -



PAGE: 113

ORGAN:-; PARAMETERS

Log "'umber: 9894 'lumber134 " DCWN

Concantra t ion

Chl :-r •js.ietiv-T.ne

Br cmc-Tiet hans

Chi z-rc-etli.anis

"V 1 •_:•.: os-o ?1 uor omethane

Raf r l c ,*" :> ::t 112/22

i-' 1 sns Chloride

x 3.0 ug/1

< 3.0 us/:

< 5.0 .:^/l

< 5.0 ug/I

~ •;•.?' '• • • r "sr -.- ?.c !••• 1 or i da

1 < 2— Di ch I cr oetViane

1 , 2— D i c h 1 or op r op an e

3r Cir.it •- i ..: h 1 cr omet !•-. ane

1 , 1 , 2- r r i c h 1 or oat IT ane

Tst r ae !•-. 1 or oat h y 1 en e

Chlorodi brcmomethane

Bromc ?or...

1,1,2, 2-Tetrachloroethane

•:: 3,0 ULJ/I

••' 3,0 uo/1

< 5.0 ug/1

< 5.0 uc/1

< 5.0 ug/1

< 5.0 ug/1

< 3.0 un/1
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ORGANIC PARAMETERS

Log Number:9894

Analyta

Well Numbs*;34 DOWN

Con i: en t r a i; i cr.

Vinyl Chl or id-s

11 1—D i •; I'! .1 o v ~:et h y I -~n e

Tr .an-3 -1, 2-D'. :;'" : v ?et h y 1 -ane

Penr=rs

«,; ^-* , , _ . _ _ '..__... ., ._ p- ._

"".•"* =" ['̂  J. .**'.'"•"'i-i r: !••>'. 1 P1 n:-3

Toluane

""=':;• ̂.c:~". cr-re^.-iyl sna

Ch 1 or ob en s sn a

Ethyl-jsnzsne

«eta/?.sr a-XyI Sn-=

Or feho-Xyliars

1 f 3-Di ..:h 1 or :-banzene

1, 4-D i c h 1 or ota an z c-r. e

•' 3,0 ug/1

< 5.0 ug/1

< 3.O ug/1

" S. 0 uq /'.

< 5.0 ug/1

< 5.0 ug/1

< 5,0 ug/1

-: 5,0 ug/:

' 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1

< 3.0 ug/1

< 5.0 ug/1

< 5,0 ug/1

< 5.0 ug/1

< 3,O ug/1



OR6A*! IC PARAMETERS

Log Number:9894

Coni;sntr at ion

PAGE: 115 GF 139

Wei1 Numbe*!24 " DOWN

Li ;icJane

8et--.-3HC

Hep ̂ c hi -r

Delt-s-SHC

Al Jr:.n < 5,0 ug/1

< 5.0 us/;

< 5.0 ua/1

p , p ' -

En c r i.? AI d eh y d e

Endosul --an 2u.l i-'

Methoxychior

' 3.0 ug/1

< 5.0 ui-/l

< 3.0 ug/1

< 5.0 ug/1

< 3.0 ug/1

< 5.0 ug/1

••-.. 5.0 ug/1
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ORGANIC PARAMETERS

Log Number:9894

Ar. 5.1 yta

Well Number:34 ' DOWN

-.: ant r at i on

Ar -c ". _ - 1 0 1 G

Arse lor '.2-1

Ar-:c lo.- '.222

Aroclor 1242

Arocior 1243

Arc-do,- 1254

Aroclor 1260

.0 ug/1

ug/1

2 -Chl or -•char-'::.:

2, 4-D i methyl phar=c ',

2, -t-Dichlorcphenol

4-Ch1 oro—3—methy1phen oI

Tri chlor cph=ncl

2,4-DirvlOrophenol

4—Nit rophsnol

2-Mathyi-4y 6-dinitrophsnol

Psntachl -~vophenol

Hydr^ r ina <0.01

: 3.0 ug/1

•:" 3,0 ug/1

-:: 3.0 ug/i

-••' e; .--, . .<- ! / • !
' • *̂ tf * •-' fcJ I-( ' -h

< 3.0 ug/1

< 3.0 ug/1

< 5.0 ug/1



SAMPLING INFORMATION:

Labcrstory LD^ Number: 9895

Well Number: 35

Sampling Data: 11.-'0~/'

Watar Depth:, t 1 .5 f t .
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CCWN

= ; 10:4O

CONTAMINA TION PARAMETERS:

Sspl.. cates en up gradient wells only.

pH: 7.1

Sp ec i f i c Conduc t; *n c 2: 7OO

TQCi 0.7

TOX: 0.07

Cyanide: <C,05

2c1i form Bact er i a: 0

Turbidi 5y: 1. I

1̂ ..- . ̂. . T̂  i-i. « , * *" -T"O. U-3.S oS&-i 1 . .-iv.

umhcs

/1OOML

NT'J

oCi/1



INORGANIC PARAMETERS

LOG NUMBER: 9S95
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WELL DUMBER: 35 .DOWN '

Parameter : Coneantr-ar'. :n'

Sts (Selenium)

i*!n (Mangar-ase?

Zn CZi.-sc)

Cr (Chromium)

Pb fL35d)

Fe (Iron?-

Ni (Nickel;

Cu (Copper?-

As (Avssnio)

Ba -'Barium:1

Na (Sodium)

Ag (Silver)

Cc (Cadmium?

Be (Bervllium)

•: 10 -.ig/1

'IT — E i — ."

<: 3.0 ug/1

•; 5.0 ug/1

< 10 ug/1

48,79 ug/:

j— - * »
A-.,.

227.0 ug/i

106.6 mg/I

< 10 ug/1

< 3.0 ug/1

< 1.0 uc/1

Cr+6 (Hex Chrome)

Hg irisrcur

<0.05 ma/1

1 ug/1

F (Fluoride)

Cl (Chloride)

NG3 (Nitrate)

EC4 foul .'aca1*

<0. 1

<100

<0. 1

<100

mg / 1

mg/1

mg/i.

mg/1

1.4-2.4 mg/1

230 mg/1

10 ,7ig/l

230 ,-ng/l
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ORGANIC PARAMETERS

Log Number :9SSS

An a 1 y t »3

Well Number .-23 " DOWN

Cone an t r a t i on

ChloroiTteth-an-3

Sromomethane

Chloroethane

Tr i c h 1 cr o f 1 ucr oit.e t h ar. s

Refr igeran t 112/22

Methyl ens Chloride

1, 1 -Die :•*.:• jr-ss^harse

Chloroform

1, 1, l-T,'ichloroethara

Carbon T-str achl r r i d e

l,2-Dichloi-os-;'-ar:i3

1 , 2— Dichloropropane

Bromodi chl or omsth-sns

1, 1,2-Tr ichloroethane

Tet r ac h lor oet h y 1 an e

Chlorodi bromomsthana

Bromoform

1, 1,2,2-Tetrachloroethane

"' 3,0 ug/l

' 3.0 ug/1

< 5.0 ug/1

'-. 3 . 0 ug / 1

(. 5.0 ug/1

•: 3.0 ug/1

•' 3.0 ug/l

< 3.0 ug/1

:' 3.0 ug/l

•'' 3, "' ug/1

< 5.0 ug/1

< 5.0 ug/1

< 3.O ug/1

•' 3.0 ug/1

< 5 . 0 ug / 1

< 5.0 ug/1

< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS

Leg NumDer: 2-895

Anal vt;-3

PAGE: 120 CF 139

Well Numbe«-• 23 ' DOWN

\ on

1, 1-2- -,il-.:.- :-=t:-.yl ar.e

" -j.n 3-1, 2—3:.. ::-il:.r-.- ̂ et

< 3.O

Di - 1 ucr cb en ran a

Tv •.:::••;. I .:r :••=•> hy I rsrs

Tr sr. •=- L , 2-2.1. c r 1 -r.- r-or --ca

Ethyibsnz-sre

" 3.0 ug/1

i 3.0 ug/1

' 3.0 ug/1

< 5.0 ug/1

f. 3.0 ug/1

3.0 ug/1

5,O ug/1
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ORGANIC :~ARAMET:

Leg Clumber : 9895

An 31 _/': 3

'We.LI Number-s IS DC'tvi1,'

Li ndane

Beta-EHC

Del ca-?:-:::

•: 3.0 ug/1

< 1.0 ug/1

.: 3.0 uc /1

3.0 ug/1

< 3.0 uc/1

D:: alcri n

Endrin

p,p'-DDD

Endrin Aldehyde

Endosul fan Sul ";•

Met hoxych1 or

TOHaphere

0.139 ug/1

-• 3,0 ug/1

: 3.0 ug/1

< 3.0 ug/1

•- 5.0 ug/1

< 5.0 uc/1

••' 1,0 ug/1

< 3.0 ug/1

' 3.0 uc/l

•: 3,0 ug/1
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'—-•g Numbar:9

Aralyts one an !;.' a ;:: :•?

ell "--uinoOIK: 2.: DCWM

Arocl-r*' ".242

Arcclcr 1234

Arc..:: :-r '.230

Phencl

2, 4-Di rhlorophsrcl

4-Ch lore -3-me-': h y '. 3 •- ̂r c 1

'2.f 4— Di ni t re-phenol

2-Mathyl-i,S-din: brophenol

0«=r,tschl ore phenol

< '-.0 ug

< S . 0 ug . '

< 5.0 ug/

< 3.0 ug/1

.:*. .ng.



RAGE;

SAMPLING :>JF2RrV-TI~-N:

We". I Mum.3*2.' : 2G

i.-ne:

CONTAMINATION PARAMETERS:

?S2.-. i-;.r:;33 en UD ;rr;cT. -n

-.]-». 7 i^ * . * / . ^

Speed r'ic Ccnduetancs: 700

TCC : 0.7

TQX: 0.20

Canide: <r 0,0-3

•= r •: 25 .- i c ;i -rt J 0 . 3t



L2Q NUMBER: S2r

PAGE: 12-- 2F L3S

WELL NUMBE.?: 25 J3CWN

ar artists.-': Cone an brat .1 on ;

Se (Sel̂ n'. urn:.-

Mn v M arcane^s "•

Cr (Chromium) •'. 5,0 ug/1

—1» •:' T -r-,-[-."? 1'- -1 ,. 2 : •• - '

Cu ': Copper?

As (Ar 33! vl ̂  :

Ba vBariusn)

Na iSodiu.n)

Ac; CSilv&r;

Cd CCadmi u.i! ;

244.3 ug/1

111.9 .us/I

< 10 .g/1

< 3.0 uq/1

Be (Beryllium) < 1.0 ug/1

Cr-'-S (Hex Chrome) <0.05 mg.'l

<1 uci/1

Cl (Ch lo r ide )

MC2 (Mi brats?/ '

0.222

<too

<0. I

<100

— *-• 'u.y/

ma/1

1.4-2.4 .eg/I

.ng/1

:ng.

.nq/



R'rAiVIO PARAMETERS

->g Numb ?=>>• : 9S3€-

25

ell NumberiSS" DOWN

P r . iTi -~ .T! *= t '••• 3. n •?

de

3, 0 ug/1

3.0 uy, 1

-" • •* -* '-*'$ •

5-0 uq/1

--T-.'v:

2-0 uc/1

1, 2-Di chloroprcpane

Tetrachl ore-ethyl ene

Chl or--'di brc-Ticmstiiana

3r-.:-mc fo rm

". j 1 j 2, 2-Tetr achloroethane

< 5.0 ug/1

< 3.0 uc/l

' 3,0 ug/1

< 5.0 ug/1

< 5.0 ug/1

: 5,0 ug/1

< 5.0 ug/1



ORGANIC RARAMET

Log Murr.ber : 9396 Wel l Number:33' DOWN

1 j 1 - D L •: 11 •: r eat :•• y 1 -=?n«

Di f I uor cb2p.~s>na

3. 0 ucj,- 1

Ti' sns-l ,. 3-Di •:!•;". rr-^pr

's-';-.-.se>-'. -r->s-ch>l2ne

Ch 1 or ob sn z an -~

E'b hy 1 ben 2 -sna

1,2 -Diehior --'benzene

1 , 2— Dichlorobesizsre

1 , 4-D i -: h 1 •:: r cber. r -an a

3.0 ug/I

-: 3, 0 ug /1

< 3.. 0 ug/1



:'.V3E: 127 OF 139

ORGANIC PARAMETERS

Log Number:2296

An -?.ly t*

Wei1 Number t26 DCWN

Con c »n t ;• -a i: i on

Li rid an =

Hep-cachler

Del ba-SKC

Aliri.n

Heptachl-r-r 1̂ c:-:

Endosal f an-1

p , p ' -DEE

Di aldr in

Endrin

p, p' -DDD

Endosul fin -2

p,p'-DDT

Endrin Aldehyde

Endosul fan Sul r

Met hoxyc h 1 c v

Toxaphene

3. 0 ug/1

rr r> . . - . / •- - ••• '-y' j

ug/1

,,,-, / ^uv,/ -

cg/1

' 3.0 u / 1

Si 1 vex (2,4,3-T"̂ )

0.13 ug/1

< 5.0 ug/1

•: 5.0 ug/1

-•' 5.0 ug/1

< 5.0 u-- /'

< 5.0 ug/1

•; 3.O ug/1

< 5.0 ug/1

< 3,0 ug/1

•'.. 3.0 L.g/1

f. 3,0 ug/l



RAGE: 123 OF 12'

ORGANIC F ARAMETERS

Leg viu.ni:-ar:

An-alyt = Con •: an t r at; on

l 1 Number: 36 DOWN

Arcclov 10:i

Aroclcr 1221

Ar ::••:.: y 1222

Aroclor 1242

Ar cc 1 or 124S

Aroclor 1254

Arc.: lor 1260

Phsrc-i

2—Clii oroph-snol

2, i- D i =.: h 1 cr op hsnc 1

4—Chi oro—3—jnethy 1 phenol

Tr i ch 1 e-r ophencl

2,4-Dinibrophenol

4—Mitrophencl

2-Ms4:hyl-4, 6-dini tr opM-srol

Pentaehiorophenol

< 3,0 ug/1

< 3.0 ug/1

x 3.0 ug/1

•' 3. C' ug/1

". 3.0 ua/1

5.0 ug/1

-' •=: f- ..-..-•'• - • ••• -it.,. -

< 3.0 ug/l

< 3.0 ug/1

< 3.0 ug/l

< 3.0 us/1

< 3.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

<0.01 .r.s.'l



PAGE: 12S OF

S AMP LI N!r INFQRM AT I ON :

Laboratory !_::._:

Well Number: 3

11.V3 Data: 11/03/37

Wat sr

CONTAMINATION PARAMETERS i

Rspl .Lc=tss en up grsdisr t

p!-:: 7,

S p s c i f L - Conduetarea: 500

TOCi O.S

TOX: 0.19

Cyanide: <O.03
-TW^. " . :

Col i fo rm Bac^erias 0

Turbidity: 1.7

5ros= Alpha: 0.32

Gross Beta ; 0.39

7.3

SCO

0,7

O. 17

7.2

300

0,7

0. 15

7.3

500

0,7

0. 17

.:nv-.

•ng,'

;71C:/

NTU

— J-1 i '• 'f, '-• J. / _

pCi/1



IMORGANIC PARAMETERS

LOG MUMBER: 9897

PAGE: 120 CF 129

VJEL4. NUMBER: 37 -UP

:-srameter *. Concantrati on.

S<5 ( 3i=> 1 ar. L ..in )

Mn CMang

10 ug/l

16.34 ag/I

15.0 ug/l

Rb (Ls-id)

F~S <::-,' or:

Ni <:Mic:<sl)

Cu < Copper)

A -5 (A-.' -seme)

EA 'Barium)

Na C Sod i urn )

Ag -: = ilver)

Cd (Cadmium)

Be (Beryllium)

:••.• ug/ _

S.2OO ug/l

' 10 us/1

: 10 ug/l

522.9 ug/l

5G.37 mg/1

: 10 ug/l

: 5.0 ug/l

: 1.0 ug/l

Cr+6 <Hex Chrome)

Hg -'Mercury)

<0.05 mg/1

<1 ug/l

Cl (Chloride)

NG3 (Mitraca)

SQ4 -".Sul fat a;

0,316

<100

0.2G1

•'100

mg/1

rng/1

1.4-2. •• mg/1

250

10

230

.'ng/1

,ng/l

mg/1



RAGE:

ORGANIC PAF:AMETERS

Log Mumber:3887

_ Analyte '..one •?ri~ 'f 3.', i e-n

l Numbe*=i37 UP

Ch 1 e- •••• : -not han«5

Br cmc-roe '; '^.sne

C '•'. i • :• •-•• • 5 ;.r t; '*.-?. r. f T

TV i eh 1 or :• ?1 _ic'. : v- c-

Rsvr i^a ran l : 113/2

.'''s'ihy 1 sr:s Chl e-r \ •_=

'. / 1 — Di e.'1'! 1 or O'-S'll'tap*

Car ton T =t .- ->.e h. 1 -:-r i Jc

1 , 2-Di c .'i I or .-"5-c han ^5

1 , 2-D i c h 1 or op r op an e

Dr ->,TI.:: d i -~ h 1 or oiiist hane

•I •* -—- T » 4 -'^^ . - . . - -- U l^ .n ,^ .j. f *. f ^. i i 4. f- . 1 ~ j- i '-f cr -̂  • c.*. i i <:£

Tet r ac h 1 or oet h y 1 -ana

Ch 1 or od i br omomet '-i5.ne

Bromof orm

1, 1,2, 2-Tetrachloroethane

3. 0 uc/1

.- «r .•"•. ...-/!•— « •-• (—-jj / .

-•' ~.'" -.-/"w « . _,.....«

< 3.0 ue/1

< 5.0 ug/l

•-: 5,0 u^/ i

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 uq/1



PAGE: .22 OF 12'?

ORGANIC PARAMETERS

Leg Numbers 9857

Analyta

Weil Number: 3̂  UP

'~:-:-r,'-. sntre. c ion

Vinyl Chloride

i , 1 -Di e h 1 or oet hy 1 ar ~

~,' =?.n-=-l ; 2-Di chl or --sthy I -=n<3

Bsr.rene-

F! uor obenz ana

D i f 1 uor ob sr. z sr. a

~r'.' i •- h 1 or of3t h y 1 3f s

Tr anr- -1 , 3-Oi--"hlcroDT

~S'-J •' r.e '•" 1 t'?' CSt J-1 '•' I 2PS

C'r. I or ob er. E an a

Ethyl benzene

Meta/Par a-Xyl •2r\s

Qr t he- Xy ': an e

1 , 3-Di ehl orobensene

1 1 4-D i e h 1 or ob en. s an a

•r •> ,. - ,- -
W M . -.1 '̂  / .

3 . 0 ug/1

3.0 ug/l

3.0 ug/l

3.0 ug/l

3.0 ug/l

3.0 ug/l

3.0 ug/l

5.0 uc/1

3.0 ug/l

3,0 ug/l

3.0 ug/l

3.0 ug/l

i.O ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l



F

ORGAN I'.; °AR AME

L r-c .̂.'.mb sr ? '3S9 Wei I Number: 37 ' L'P

Con-: ~-

AlpKi -3HC

Li PC =..-;«=

Aldrir,

H«T-3t.5cu1 1 or 5

Endosul -Fan-i

tndr In

p 7 p'-DDD

Ende-j..l far,-2

p,p»-CD-

End-.' in Aldehyde

Endcsulfan Sul *i.-s

Methoxych1 or

Toxaphene

ug/i

uc / 1

< 3. 0 ug/l

-: 3.0 ug/l

: 3.0 jg/1

< 3.0 ug/l

••' 3,0 ug/l

<=; .-̂  ,.— ••••».' , <j ug .• .

< 3,0 ug/l

s 3, 0 ug/l

0. 122 ug/l

< 5.0 ug/l

< 3.0 ug/l

< 5,0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 3.0 ug/l

H.-/TUL^ / I

< 5.0 ug/l



• ' ORGANIC PARAMETERS

Log Number : 3SS7

Analyte

Aroelwi- 1016

Arcclor 1221

Aroc lo r 1222

Ai-c-cler 1242

Aroclor 1248

Aroclor 123-i

Aroclor 1220

Phenol

2-Chloroph3nel

2-Ni trophenoi

2, 4-Di methyl phenol

2 , 4-Di c h 1 or op h er o 1

4-Ch 1 or o-3 -methyl phenol

Tr i •: h 1 o r op h en o 1

2, 4-Dini trophenoi

• 4-Ni brephenol

2-Methyl -4, 6-dini vrophenol

Pant ac h 1 or ochenol
.,.. .."'-M

Hyd.'arire . '-:/;; <0.01 -n

RAGE: 134 2-F '.32

• - >Jell Number s 37 UP

Ccmrantr at i on

f «r•̂  ,

*. .w »

** -sr**^ • ̂  «

.-' t="
'. -Ml*

.X Iff
•^ m

< 5.

s <r•«. *

< 5.

.-• er

"=:

< 3,

< 3.

< 3.

-:' 5.

< 5.

< 3.

< 5,

< 5.

iC/l

0

0

••*

f)

0

'•\
•,J

rt

.-b

<u>

0

0

0

0

0

0

c

0

0

0

ug/l

ug/l

•-g/!

uq / 1

ug/l

ug/l

. ... ' "•-.±.< .

ug / 1

ug / 1

M Q f " ̂

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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INORGANIC PARAMETERS
PAGE: 92

LOG NUMBER: 9098 WELL NUMBER: 31 DOWN

Parameter: Concentration:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

"Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 1O ug/l

86.05 ug/l

13.80 ug/l

< 5.0 ug/l

< 10 ug/l

27.14 ug/l

< 10 ug/l

< 1O ug/l

< 10 ug/l

198.3 ug/l

49.15 mg/1

< 10 ug/l

< 5.0 ug/l

< 1.0 ug/l

Cr+6 (Hex ChromeXO.05
v̂ Vf.

Hg (Mercury) V' i

mg/1

ug/l

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

0. 104

<100

<100

mg/1

mg/1

mg/1

mg/1

1.4-2.4 mg/1

250 mg/1

1O mg/1

250 mg/1



ORGANIC PARAMETERS

Log Number:9098

Analyte

PAGE: 93

Well Number:31 DOWN

Concentration

Chloromethane

Bromomethane

Chloroethane

Trichlorof1uoromethane

Refrigerant 113/22

Methylene Chloride

1,1-Dichloroethane

Chloroform

1,1,1-Trichloroethane

Carbon Tetrachloride

1,2-Dichloroethane

1,2-Dichloropropane

Bromodi chloromethane

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorodibromomethane

Bromoform

1,1,2,2-Tetrachloroethane

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l



PAGE: 94

ORGANIC PARAMETERS

Log Number:9O98

Analvte

Well Number:31 DOWN

Cone en t r at i on

Vinyl Chloride

1,1~D i c h1or oeth y1sn e

Trans-i ,2-Diohloroethylsns

Benzsne

F1 uor ob en z..;- --2

Difluorofcenzene

TV ••.,:!-i 1 er ~-3 b ity 1 ens

T.' ans-1, 3- D i c h 1 or op r -open s

St:iyl bensar.e

Meca/Par a-Xy'. ~re

Ortho-Xylene

1, 3-D i e h1 or ota en z en e

i,2-Di chlorobenzene

'... -i-Dieh 1 orobensene

5.O ug/l

5.0 ug/l

5. 0 ug/1

3.0 ug/l

3.0 ug/l

5.0 ug/l

5.0 ug/l

3.0 ucj/l

2.0 uc/l

3.0 ug/l

3.0 ug/ l

3.0 ug/l

5.0 us/I

5 r^ , . . . / ,
. '.- Ui_, •' _

5.0 ug/1

5.0 ug/l



PAGE: 95

ORGANIC PARAMETERS

Log Number:9O98

Analyte

Well Number:31 DOWN

Cone en t r at i on

Alpha-3HC

Lindane

Befea-BHC

Heptachlor

Delta-BHC

Aldr in

Hectachlor Epoxid

Endcsul fan-1

p , 3 ' -DDE

Endosul fan -2

p, p?~DDT

Eridrin Aldehyde

i:ido3Lil fan Sul fate

Met h oxy e h 1 or

Toxaphene vv

Chlordane >
•f.;

2,4-D "?&*-..

Si 1 vex (2,4,5-TPi

< 3.0 ug/l

•:• 1.0 ug/l

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< 3.0 ug/l

<. S.O ug/l

< S.O ug/l

0 ug. I

< S.O ug/ l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 uc/1

< 5.0 ug/ l

3.0 ug/l

< S.O ug/!

< S.O ug/l

< 5.0 ug/l
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ORGANIC PARAMETERS

Log Number:9098

Analyte

Well Number:31 DOWN

Concentration

Aroclor 101S

Aroelor 1221

Aroclor ,232

Aroclor 1242

Aroelor 1248

Aroclor 1254

Aroelor 12SO

Phenol

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 3.0 ug/i

< 3,0 ug/l

^ 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

..,,'
-^^^. .

2,4~Dichiorophenol

4-Chloro-3-methylphenol

Tri chloropoenol

2,4-Di ni trophenoi

4—Ni t T .-•& ':*. sn c I

2-Ma^hyl —-'-,£ -dini trophenoi

Pantachlorophenoi-^

15.226 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

Hvdra-ir-= •>••<?•:
" ?%*. <S,01 mg/I
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ORGANIC PARAMETERS

Log Number:9O98

Analyte

Well Number:31 DOWN

Cone en t r at i on

Aroclor 10IS

Aroclor 1221

Aroelor ,232

Aroclor 1242

Aroelor 1248

Aroelor 1254

Aroclor 12SO

Phenol

2 "O-loro.-Ksrol

2•—N i'; r •-• p r • s n c 1

2,. -'- -2.". ,7!'3-: -\y'. p:-i•£•-. o 1

2, 4-E: i c h i or op li en o 1

4-Chlor o-3-methy1phenol

Tri chlorop^snol

2,4-Dini trophenoi

4—Ni •:; r op/-.ancl

2-Ms^hyl—i,£ -dir.itrophenoi

Pantachl orophenol/^..
" S V-" '

< 5.0 ug/l

< 5.0 ug/l

< 3.0 ug/l

< 5.0 ug/l

< 3.0 ug/l

< 3.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 u.j/1

15.226 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 3.C ug/l

<0,01 mg/i



PAGE: 97

SAMPLING INFORMATION:

Laboratory Log Number: 9099

Well Number: 32 Gradient: DCWM

Sampling Date: 08/01/37 Time: 11:45

Water Depth: 9.O ft.

Rspl i'-ates on up arsdisrt *'sll-3 only.

pH: 7.2

Specific Conductance: 78O umhos

TOC: 0,6 mg/1

,: TOX: 8.02 mg/1
"- v -'•:"'

Cyanide: <0.05 ,r.g/l

Coliform Bacteria: C /100ML

Turbidity: <5 NTU

Sross Alpha: 1.13 pCi/1

Gross Beta : 0.91 pCi/1



INORGANIC PARAMETERS

LOG NUMBER: 9099

PAGE: 98

WELL NUMBER: 32 DOWN

Parameter: Concentrat Lon;

Se (Selenium)

Mn (Manganese)

Zn <Zine>

Cr "! Chromium)

Pb (Lead)

Fe (Ir on)

Ni (.Nickai)

Cu \Cocpar)

As (Arsenic)

Ba CBarium)

Ma (Sod iurn)

Ag (Silver)

Cd (Cadmium)

B,-i (Beryllium)

< 10 ug/l

5.349 ug/l

10.5 ug/l

< 5.0 ug/l

< 10 ug/l

18.14 ug/l

< 10 ug/l

•-: 10 ug/i

-::' 10 ug/l

269,1 ug/l

39.SI mg/1

< 10 ug/l

< S.O ug/l

< 1.0 ug/l

Cr*6 (Hex ChromeXO. 05

Kg (Mercury) <1

mg/1

ug/l

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

<0, 1

<100

<0.1

<1OO

mg/1

mg/1

mg/1

mg/1

1.4-2.4 mg/1

250 mg/1

1C .r.c/1

250 mg/1
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ORGANIC PARAMETERS

Log Number:9099

Analyte

Well Number:32 DOWN

Cone en t r -at i on

Ch 1 or omet hane

Sr omomet hane

Chloroethane

Tr i chl or of 1 uor omet hane

Refrigerant 113/22

Met !-.y 1 =ne Ch 1 or i d-^

1 . 1-Diehloroethar.Q

Chl oro '"orm

< 5.0 ug/l

< 5.0 ug/l

-' 5.0 ug/l

35.799 ug/l

339. ug/l

< 3.0 uc./l

< 3,0 ug/ l

< 3.0 ug/l

1 , 2-Dichloropropan-i

3rv3iTiodi chl oroiss thane

1 , 1 , 2-Tr i e h 1 or cet h an 3

Tet r ac h 1 or oet hy 1 sne

Chl or odi bromomsthane

Bromoform

1, 1,2,2-Tetrachloroethane

< -5. 0 ug''!.

< 5.0 ug/l

< 3.0 ug/i

< 5.0 ug/l

< 5.0 ug/l

<\5,0 ug/l

< 5.0 ug/l

< 5.0 ug/l
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ORGANIC PARAMETERS

Log Number:9099

Analyta

Wei1 Number:32 DCWN

Cone en t rat i on

Vinyl Chloride

lt 1— Dichloroethylene

Trans-1 , 2-Oichioroethylene

Fl uor ob an 2 sn.s

Di f 1 uor ob en sens

T-,' i e h 1 or o.£-t h y 1 en e

Trans-1 , 3-Diehloropropens

Tol usnc-

T 5 -; r j-. c > '. r r j -5 •": i y lane

Ch 1 or ob er. 2 -~n «

Ethyl-'jenzsne

Meta/Fara-Xylans

Ortho-Xylsne

1, 3-Diehlorobenzsne

1 , 2— D i c h 1 or ob sr. s an e

1 , 4-D:c~:l ore-benzene

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5,0 ug/l

< 5.0 ug/l

< 5,0 ug/l

/I

-.: 5.0 ug/i

< 5,0 ug/l

< 5.0 ug/I

< 5.0 ug/l

< 3.0 ug/l

< 5.0 ug/l
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ORGANIC PARAMETERS

Log Number: 9099

Analyte

Well Number:32 DOWN

Cone en t r at i on

Alpha-BHC

Lindane

Beta-BHC

Heptachlc,

Dslta-GHC

Aldr in

Hep t ac h 1 or Ep o x .. d e

Endosul fan-i

•=,-'-202

Di iidr in

Endr t n

p,p'-DDD

Endosul fan -2

p , p ' -DDT

Endrin Aldehyde

~ndo-3ul fan St-vl fate

Methoxychlor

Toxaohene ,.tĵ r.-
- -^'i-vf. '•

Ch 1 or d an ••* '.'̂:»b-

2,4-0 ' ̂••-••'
V' •«

Silvsx (2,4,3-TP)

< 5.0

< 1 . 0

< 5.0

<. 5.0

< S.O

< 5.0

< 5.0

< 3.0

•:' 5 . 0

••. 3,0

< 0 , I

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

ug/l

ug/l

ug/l

ug/l

uc/1

ug/l

ug/l

ug/l

ug/l

UG/1

uc/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ORGANIC PARAMETERS

Log Number: 9099

Analyte

Aroelor 101 S

Aroclor 1221

Aroelor 1232

Aroclor 1242

Aroelor 124=3

Aroelor 1254

Aroelor 1220

Phenol

*— *«̂ |— ''n * .•.%• -•• .•• *•% • ~ . ' *
r-_ ̂ .̂w.. . t .-* *J f ' .. I.' 1 " ..'̂ ' • . .' .

2 M; ̂ . o-"ar-: .

2 , 4 -D i .TI s :: ,u y I p i- • er. o !

•̂  J..— TS-i i— Vi T I-NV .--iri1.̂  iam.'". "*

Concentrat

<

<

<

<

<

<

<

<

':-.

y<,

..'
\

.?

5.

5.

5.

p
•^ m

5.

5.

5.

5,

3,

.

rj»
•./ ,

<=:

0

0

0

0

0

0

0

0

0

o
r.

Well Number: 32 DOW

ion

ug/l

ug/1

ug/l

ug/l

ug/

ug/

ug/

ug/

ug/

t *.»* /ug/

uc/

i ir" /

i»

tj.

-

T

1
A

•J

1

1

4-Chloro-3-methylphenol

Tri c h1 or ophenol

2,4-Cinitrophenoi

4—Nitrophenoi

2-Methyl-4,S-dini trophenoi

Pentachl orophenol^, . - . - . . -

17.615 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

Hydrazine <0.01 ma/1
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SAMPLING INFORMATION:

Laboratory Log Number: 91OO

Well Number: 33 Gradic-n:; DCWN

Sampling Data: 08/01/37 Time; '.-'-: 43

Water Deoth: 8.7 ft.

CGNTAM I NAT I ON PARAMETERS :

s on u;: :,-~n£i 2.*," well;; cnly.

pH: 8.5

Specific Conductance: 50O umhos

TOC: O.S mg/1

TOX: 0.48 mg/1

Cyan i d e : < 0 . 05 .ng / 1

Col if or .u Bacteria: O /100ML

Turbidity: 150 NTU

Gross Alphas <0.70 pCi/1

Gross Seta : 1.36 pCi/1



INORGANIC PARAMETERS

LOG NUMBER: 91OO

PAGE: 104

WELL NUMBER: 33 DOWN

Parameter: Concentration:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Ir on)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/l

5.25 ug/l

15.19 ug/l

5 ug/l

< 10 ug/l

54.95 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

101.6 ug/l

37.90 mg/1

< 10 ug/l

< 5.0 ug/l

< 1.0 ug/l

Cr+6 (Hex ChromeXO.05

Hg (Mercury) 2 .

mg/1

ug/l

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

<100

<100

mg/1

mg/1

mg/1

mg/1

1.4-2.4 mg/1

250 mg/1

10 mg/1

250 mg/1
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ORGANIC PARAMETERS

Log Number:9100

Analyte

Wei 1 Number:33 DOWN

Coneentrat i on

Chl oromethane

Bromomethane

Ch 1 or OG thane

T ,- j. c h 1 or o f I uor omet; han e

Re f r i g er an t 1 1 2 / 22

Methyl ene Chloride

1,1 -Di ch 1 or o -fth an e

Chlo ro fc rT

l,l..l----!,:;--:~:^a

Car her T.«r .-£.-:- L -=.-•; Js

1 , 2-Di chl or oe sft-iivs

1 , 2-Di chl c-.'opr ^car.s

S'-'cme-d :. z'.-t \ :v ji.iet h-ane

1 , 1 , 2-Tr i c h 1 or oet h an a

Tet r ac h 1 or oet h y 1 en e

C.'-n 1 or od i b r omc'ne* hane

3romof ovm

1, 1, 2,2-Tetrachlorcethane

<

<

<

<

.f

fx

<

<

x

<

^
•y

X

^
'-.

" ̂

<

f
•-.

<

5.

5.

5.

5.

er
•w.- •

w *

*sr•-̂  •

5.

••j •

er

5.

5.

Of
•m* •

5.

5.

5.

5.

5.

0

0

0

0

0

0

0

0

o
.•»

f-\**f

0

0

0

0

rj

0

0

ug/l

ug/l

ug/l

ug/l

ug/i

ug/l

ug/.!

ug/l

ug / .

ug/l

ug/l

ug/l

ug / 1

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Numb er:9100

Analyte

PAGE: 1O6

Well Number:33 DOWN

Concentration

Vinyl Chloride

1,1-Dichloroethylene

Trans-1,2-Dichloroethylene

Benzene

Fluorobenzene

Di fluorobenzene

Tr i chloroethylene

Trans-1,3-Dichloropropene

Toluene

Tetr ac h1 or oet hy1ene

Chlorobensene

Ethylbenzene

Meta/Para-Xylene

Ortho—Xylene

1,3-Dichlorobensene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l
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ORGANIC PARAMETERS

Log Number :910O

Analyte

Alpha-BHC

Lindane

Beta-BHC

rleptachlor

Delta-BHC

Aldrin

Heptachlor Es oxide

Endosul fan-1

p/P'-ODE

Sial -ir:.-

EncJri.T

p . 3 ' -DDD

Srrrosul fan -2

p,p'-DDT

Endrin Aldehyde

Endosul fan Sul fate

?1et hcxych 1 or

Toxaphene -

Chlordsne ..,£->•-
-•!'-.•*- *'-V '

2,̂ -D %

Si 1 vex <2,4,5-TP)

Cone

< 5.0

< 1.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 3.0

-.: 5.0
' r* *S V • i

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

Wei 1 Number : 33 DOW

ant rat ion

ug/l

ug/l

ug/l

ug/l

ag/!

ug/l

ug/l

ug/l

ug/l

ug/l

ug/".

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ORGANIC PARAMETERS

Log Number:910O

Analyte

2-N;. Jr-.'oehz-p.ol

2,-~-D i mst h y 1;: :-v r~ e. I

2, 4 - D i e h 1 o r op h e n c I

4-Chloro-3-methylphenol

Tr ieiil orophenol

2, 4-Dipitrophenoi

4—\'i t re-phenol

2-Methyl-4,6-dinitrophenoi

Pentachlcrophenol

Wei 1 Number:33 DOWN

Concentrat i on

Aroe

Aroe

Aroe

Aroe

Aroe

Aroe

Ar oe

Phen

!

1

1

1

1

1

1

o

or

or

or

or

or

or

or

I

101S

1221

1232

1242

1248

1254

12SO

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

<• 5.

0

0

0

0

0

0

c

0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

< 3.0 uq/l

5.0 ug/l

6.583 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O uc/1

< 5.0 ug/l

< 5.0 ug/l

Vvdrazi ne <0.01 mg/1



SAMPLING INFORMATION:

Labor a b or v Locj Number: 9101

Wei 1 Number : 3-*

Samolir.g 2-atsi 08/04/87

Wat #.- Death: 10.4 ft.

PAGE: 109

Gradient: DOWN

CONTAMIMA TION PARAMETERS:

Sepllcatss or, up 5radiant wells cnly.

pH: 7.S

c Cor, d ue t an c e: 7SO

TOC: 0.6

TOX: 0.12

Cyanide: .<0.05

f c r tt Bac t er i a: 0

Turbidity: <5

Gross Alpha: <0.7O

•3,'o-3s Eet-a : 2.43

/10CML

r'TL!

pCi/1

pCi/1

umhcs

mo/I

mg/1



INORGANIC PARAMETERS

LOG NUMBER: 9101

PAGE: 110

WELL NUMBER: 34 DOWN

Parameter; Cone en t r at i on;

Se (Selanluf.-.?'

Mr, (Manganese)

Zn (Z inc)

Cr ^ C h r o m i u m )

Pt (La rid)

Fs ( I r c n )

Ni (Nickel)

C v . — . _ . _ . _ - .
-_l ( •--•_'CC^rf .•

As 'iAr-s-snic)

Ba (Barium)

M-s (Sod-urn)

Ag (Silver')

Cd (Cadmium?

Be (Beryllium)

< 10 ug/l

64.SO ug/l

1-1,25 uc/1

< 5.0 ug/l

< 10 ug/l

30.75 ug/l

•; 10 uc/i

< 10 ug/l

-:; *o u.:/l

109.£ ug/l

51.3? mg/l

•-. 10 ug/l

< 5.0 ug/l

< 1.0 ug/l

Cr+6 (Hex ChromeXO.05

Hg (Mercury) 1

mg/1

ug/l

F CFluor ide)

Cl (Chlor ide)

N03 ( N i t r a t e ?

CSul fa t e )

<0. 1

<100

<0. 1

<10C

mg/l

mg/1

mg/l

mg/l

1.4-2.4 mg/l

250 mg/1

10 nig /1

250 -TIC/I



PAGE: 111

ORGANIC PARAMETERS

Log Numb er:9101

Analyte

Well Number:34 DOWN

Concentration

Ch1 oromet han e

Bromoffisthane

Ch1or oet h ane

Tri c h1 or of1ucr omet h ane

Refrigerant 113/22

Methylene Chloride

11 1-Di chloroethane

Chloroform

1,1,1-Tr i chloroethane

Carbon Tctracial-:•-.- .'.da

1,2-Dic h1 or oet hane

1, 2-D i c h 1 or op r op ar. e

Br offlod i e h .1 or omet han e

1,1,2-Trichloroethane

Tetrachloroethylene

Chlorodibromomethane

Bromoform

1,1,2,2-Tstrachloroethane

5.0 ug/l

5.0 ug/l

S.O ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5,0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/ l

5.0 ug/l

5.0 ug/l

5.0 uq/1



ORGANIC PARAMETERS

Log Number:91O1

Analyte

PAGE: 112

Well Number:34 DOWN

Concentration

Vinyl Chloride

1, 1-Diehloroethylene

Trans-1,2-DichloroethyIer-;

Benz-sne

Fluor obenz ene

Di f luorc-oenzene

Tr i ch1 or oethy1 ens

Trans-1,3-Diehloropropens

Toluene

Ch1 orob «nzane

Ethylber.zane

Meta/Para-Xylene

Ortho-Xylene

1,3-Dichlorobenzene

1,2-Dichlorobenzsne

1,4-Diehlorobenzene

S.O ug/l

.... tr .••; .. _ /i
>— « ̂  U y / _

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

' 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

y cr /-» , - - / *
•-J • -.- w^i / .L

-: 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5,0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l
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ORGANIC PARAMETERS

Log Number : 9 1 0 1

Analyte

Alpha-BHC

Lindane

Beta-BHC

Heptachlcr

Delta-BHC

Aldrir,

Heptaeh 1 or Epox .1 de

Endosul f an-1

p,p7 -DDE

»» : - » . J ..- : -

Ep.dr in

p , p ' -DDD

Endosul fan-2

p,p'-DDT

Endrin Aldehyde

Endosul fan Sul fata

Methoxychlor

Toxaphene

Chlordane

2,4-D

Si 1 vex (2,4,5-TP)

Well Number: 34 DOW

Concentration

< 5.0

< 1,0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

< 0.1

< 5.0

< 5.0

< 5.0

< 5.0

< S.O

< S.O

< 5.0

< 5.0

< 5.0

< 5.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

uc/1

ug/l

ug/l
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ORGANIC PARAMETERS

Log Number: 91 01

Analyte

Aroelor 1016

Aroelor 1221

Aroclor 1232

Aroelor 1242

Aroelor 1243

Aroclor 1254

Aroelor 12SO

Phenol

2-Ch ! or opheno 1

2-Mitrcphanol

2, 4-Di methyl phenol

2, 4-Di chl or ophenol

4-C!--. 1 or o-2-met hy 1 pheno l

Tr i c h 1 or ophenol

2, 4-Din.i trophenoi

4— Nit r ophenol

2-Methyl -4, 6-dini trophenoi

Pen tae hi or ophenol

Well Number: 34 DOW

Concentr at i on

< 5.0

< 5.0

•; 5.0

< 5.0

< 5.0

f. 5.0

.-• rr •»•
w . '-̂'

< 5.0

*.. * V

,y sr •--.
>. ^ • •.

• •' ?. 0

•••' "=: r»

< 5.0

< 5.0

< 5.0

.-' =: /•%
% wS i* •-*

< 5.0

< 5.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/:

ug/l

ug/l

ug/l

ug/l

ug/l

uc/1

ug/l

ug/l

Hydrasine <0.01 mg/l
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SAMPLING INFORMATION:

Laboratory Log Number: 9102

Wei1 Number: 35

Sampling Date: 08/05/87

Water Depth: 10.0 ft.

Gradient: DOWN

Time: 12:O5

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

pH: 7.4

Specific Conductance: 8OO

TOC: 0.6

TOX: 0.13

Cyanide: <0.05

Coliform Bacteria: 0

Turbidity: <5

Gross Alpha: <0.70

Gross Beta : O.60

umhos

mg/l

mg/l

mg/l

/100ML

NTU

pCi/1

pCi/1



INORGANIC PARAMETERS

LOG NUMBER: 9102

PAGE: 116

WELL NUMBER: 35 DOWN

Parameter: .Concentration:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 1O ug/l

< 5.0 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

107.3 ug/l

SO.75 mg/l

< 10 ug/l

< 5.0 ug/l

< 1.0 ug/l

Cr+6 (Hex ChromeXO.OS
<•'••** <-

Hg (Mercury) •-«?%-*!%;." 1

mg/l

ug/l

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

<0. 1

<100

<100

mg/l

mg/l

mg/l

mg/l

1.4-2.4 mg/l

250 mg/l

10 mg/l

250 mg/l
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ORGANIC PARAMETERS

Log Number:9102

Analyte

Well Number:35 DOWN

Con e en t r a t i on

ChI or omet h an e

Br erne-methane

Chloroethane

Tri e h1or o f1uor omet hans

Refrigerant 113/22

Methylene Chloride

1, 1-D i o M1 or oet h an e

Chloroform

1, i , 1 -T •' i c h 1 or oet ',•-. an e

2 a.r ~ o r "st r ae h 1 o r i d s

l,2-Dichloroeth.5ns

1;2-Diehloropropane

Br omod i e hlor omet h an e

1,1,2-Tri chloroethane

Tet rae h1 or oet hy1ane

Ch1 or od i b romomethane

Bromoform

1,1.2,2-Tetrachloroethane

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5,0 ua/1

< S.O ug/l

< 5.0 ug/l

< 2.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l

< S.O ug/l
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ORGAN!C PARAMETERS

Log Number:9102

Analyte

Well Number:35 DCWN

Concentration

V i n y1 Ch1 or i d e

1, 1 -D i e h 1 or oet h y 1 i-n s

Tran s-1,2-Di eh1 oroethy1sne

Benzene

Fluorobenzene

Di fluorobenzene

Tr i e h1 or oet h y1ene

Trans-1, 2-Diehlorcpropsr.s

Tol :.:3>n*5

T -•';;- ae :iI. oro^^^y: ens

ChI or obarz ene

Ethyl benzene

Meta/Para-Xylsne

Ortho-Xylene

1,3—Diehlorob en zen e

1,2-Di e h!orobsnz ene

1,4-Cichlorobenzane

< 5.0 uc/1

< 5.0 ug/1

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/i

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.C _,c,/l

< 5.0 ug/l



ORGANIC PARAMETERS

Log Number:9102

Analvte

PAGE: 119

Well Number:35 DOWN

Concantration

Alpha-BKC

Li ndans

?at*-BHC

Heptaehlcr

Delta-BHC

Aldrin

Keptachlor Epoxide

Endosul fan-1

p , o ' -DD£

Dl3ld,i,

£ndr in

p,p'-DDD

Endosul *ar,-2

p,P'-DDT

Endrin Aldehyde

Endonu?. fan Sul fata

Me t h o x ye h 1 or

Toxaphene

Chl or dan a

2,4-D

Si 1 vex <2f4,S-T?)

'. 2.0

< 1.0

< 5.0

<' 5. O

< 5.0

< 5.0

< 5.0

< 5.0

< S.O

.' e: ̂
% V, • »V

'•• » fc

< 5.0

< 3.O

< S.O

< 5.0

< S.O

< 5.0

< 5.0

< 5.0

< 5.0

< 5.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug / 1

ug/l

ug / 1

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ORGANIC PARAMETERS

Log Number:9102

Analvte

Well Number:35 DOWN

Cone ent rat ion

Aroelor 1O16

Aroclor 1221

Aroelor 1232

Avceler 1242

Aroelor 124S

Aroclor 1254

Aroelor 12SO

Phenol

2, 4-Diinathylphanol

2, 4-D i c h1 or op h ene1

4-ChI oro-3-metMylphenol

Tr i eh1 or ophenol

2,4-D i n i t rop h en o1

4—Mi t re-phenol

2-Methyl-4,S-dini trophenoi

Pentachi orophenol

< 5.0 ug/1

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/'.

< 5.0 ug/l

<r 5.0 ua/ l

.;•• **• •": I -.(- '"
• - • •- '—fc- -

< S.O ug/l

< 5.0 u.g/1

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 uci/1

Kydrazine <0.01 mg/l
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SAMPLING INFORMATION:

Laboratory Log Numtisr: 9103

Wall Number: 36 Gradient: DCUM

Sampling Di*te: 08/05/87 Time: 09:40

Watsr Death: 9.9 ft.

CONTAMIMAr:ON PARAMETERS:

"Ssplicasas ::n up gradient wells only.

pH: 7.S

Specific Conductance: SOO umhos

TOC: 0.70 mg/l

TOX: 0.29 mg/l

Cyanide: <0.05 me/I

Co 1 i f or ,-n Bac t er i a: 0 /I OOML

Turbidity; <3 NTU

Gross Alpha: <0.70 pCi/1

Gross Beta : 0.83 pCi/1



INORGANIC PARAMETERS

LOG NUMBER: 9103

PAGE:

WELL NUMBER: 36 DOWN

122

Parameter: Concentration:

So (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe ('Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/l

103.6 ug/l

11.20 ug/l

< 5.0 ug/l

< 10 ug/l

112.4 ug/l

< 10 ua/1

< 10 ug/l

133.3 ug/l

SO.90 mg/l

< 10 ug/I

< 5.0 ug/l

< 1.0 ua/1

Cr-f-6 (Hex Chrome.><0.05

Hg (Mercury) • - . . - 2

mg/l

ug/l

F -(Fluoride)

Cl (Chlor ide)

NC3 (Ni t ra te)

S04 CSclfate)

<0. 1

<10O

<0.l

<100

mg/l

mg/l

mg/l

mg/l

1.4-2,» rag/I

250 mg/l

10 rng/1

250 .r.c/1



ORGANIC PARAMETERS

Log Numb er:9103

Analyte

Well Number:36 DOWN

Cone en t r at i on

ChI oromet hane

Br omomethane

Chloroethane

Tr i e h1 or o f1uor omet h ane

Refrigerant 113/22

Methylene Chloride

1,l-Diehloroethane

Chlcroform

1,1,1-Tri chloroethane

Carbon Tatraehlo;-ids

1,2-Di chloroethane

1,2-Di chloropropane

Br omc-d i e h 1 or ome': h an e

1, 1,2-Trichloroethane

Tetr aeVi ?t or oethy1 ene

Ch1cr od i sr omomethane

Brcmoform

1,1,2,2-Tetrachloroethane

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

73.48 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

<. S.O ug/l

< 5.0 ug/l

< 5.0 Lig/i

< 5,0 ug/l

K; ,-, . . .̂  / -
>. ;̂. .' —g. -
)

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l



ORGANIC PARAMETERS

Log Number:9103

Analyte

PAGE: 124

Wei 1 Number:36 DOWN

Con c en t r at i on

Vinyl Chloride

1,1-Dichloroethylane

Tran-H-1 ,2-Diehloroethylene

E en z an 13

Fl uor ob sn z an e

Di f luorobenzer.a

Tr i chl oro-sthyl are

Tr an s -1, 3-D i c !-i 1 or op v op an e

Tolusns

Tetraehl r - roc^r ' -y l -. -fe

Ch 1 or ob er. z ene

Ethyl bsrrzsne

Meta/Pava-Xylena

Ortho-Xylene

1,3-Dichlorobenzene

1, 2-Di c h 1 or ob en z er, 5

1,4-Diehlorobenzene

'. 5.0 ug/l

-' 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/1

'. 5.0 ug/l

< 5.0 ug/l

<• 5.0 ug/l

< 3.0 ug/l

< 5,0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l
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ORGANIC PARAMETERS

Log Number:9103

Analyte

Well Number:36 DOWN

Con esr.tr at ion

Alpha-BHC

Lindane

Ssta-SHC

Heptachlor

Deit,3-BHC

Aldrin

Hap t ae h 1 or Ep o x i d e

Endosul f an-1

p,p'-DDE

r-ialdr :.-:

Endrin

p , p ' -DDD

Endosul fan-2

p , p ' -DDT

2"n-dr i n Al dahyde

Endosul fan Sul fats

Methcxychlor

Toxaphene

Chl or cane

2,4-D

Si 1 vex (2,4,5-TP)

S cr

.f 1

< 5.

< 5.

< 5.

< 5.

•f ̂

< 5.

.;•• <=:

:: 5.

< 0,

< 5.

..;• cr

<• 5.

,' er

< 5.

< 5.

< 5.

•f 5.

< 5.

< 5.

o

0

0

0

o

o

0

0

0

0

4

0

o

0

0

0

0

0

0

0

0

ug/1

ug/l

ug/l

ug/l

ug/l

ug/l

uc/1

ug/l

ug/l

_*/:

ug/l

ug/l

ug/l

ug/l

u£ /? 1

ug/l

ug/l

ug/l

ug/I

ug/l

ug/l



ORGANIC PARAMETERS

Log Number:91O3

Analyte

PAGE: 12S

Well Number:36 DOWN

Concentrat ion

Aroelor 1C IS

Aroelor 1221

Aroclor 1232

Aroelor 1242

Aroelor 1248

Aroelor 125-a

Aroelor 12SO

Phenol

2-Chl or ophenol

2-Nitroprie-cl

2, 4-Di methyl phenol

2, 4-Di chl or ophenol

4-Ch 1 or o—3-methyl phenol

Tr i chl orophenol

2, 4-Di ni trophenoi

4— Ni trophenoi

2-Methyl -4, 6-dini trophenoi

Pen tac hi or ophenol

< 5.0

< 5.0

< 5,0

< 5.0

< 5.0

< 5.0

< 5.0

< S.O

< 5.0

< 5.0

< 5.0

< E.O

< 5.0

< 5.0

< 5.0

< S.O

< 5.0

< 5.C

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

U"~ /7

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Hydrazine <0.01 mg/l
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SAMPLING INFORMATION:

Laboratory Log Number: 9104

Well Number: 27 Gradient: UP

Sampling Data: 08/01/87 Time: 9:50

Water Depth: 9.0 ft.

CONTAMINATION PARAMETERS:

Replicatas or. up gradient wells only.

pH: 6.3

Specific Conductance: 600

TOC: 0.3

TOX: 0.18

Cyanide: <0.05

Coliform Bacteria: 0

Turbidity: <5

Gross Alpha: <C.70

Gross Seta i 1.23

6.8 7.0 7.0

6OO 600 6OO

0.7 0.6 0.6

0.13 0.15 0.15

<0.05 <0,05 <O.OS

/100ML

NTU

pCi/1

pCi/1

umhos

mg/l

mg/l

.TIC /I



INORGANIC PARAMETERS
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LOG NUMBER: 9104 WELL NUMBER: 37 UP

Parameter: Concentration:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

< 10 ug/l

21.89 ug/l

< 5.0 ug/l

< S.O ug/l

< 10 ug/l

6.699 ug/l

< 10 ug/l

< 10 ug/l

< 10 ug/l

268.2 ug/l

28.29 mg/l

< 10 ug/l

< 5.0 ug/l

< 1.0 ug/l

Cr+6 (Hex Chrome)<0.06

Hg (Mercury) 1

mg/l

ug/l

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

<0. 1

<100

0. 142

<100

mg/l

mg/l

mg/l

mg/l

1.4-2.4 mg/l

250 mg/l

10 mg/l

250 mg/l
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ORGANIC PARAMETERS

Log Number:9104

Analyte

Well Number:37 UP

Coneantrat ion

Ch1 or ome fc hane

Sr omomet hane

Ch1 oroethane

T ri ch1or of1uor omet hane

Refrigerant 113/22

Methylene Chloride

1, 1 -D i •: !-i I or oet han e

C h l o r o f o r m

1, I,1-Trichloroethane

Carbon Tetrachloride

1,2-D i ch1or oe than e

1, 2-D i ch1 orop rop an e

Br ome-d i o h i or omet hane

1, 1,2-Trichloroethane

Tet r ac h 1 or oet h y 1 en e

Ch 1 or c«d i b r omomet h an e

Bromoform

1,1,2,2-Tetrachloroethane

5.0 ug/l

5.0 ug/I

5.0 ug/l

5.0 ug/l

5.0 ug/l

3.0 ug/l

S.O ug/l

5.0 uc/1

5.0 uc/1

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l

5.0 ug/l
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ORGANIC PARAMETERS

Log Number:91O4

Analyte

Well Number:37 UP

Cone ent r at i on

Vinyl Chloride

If1-Dichloroethylene

Trans-1,2-Dichloroethylene

Benzene

Fluorobenzene

Di fluorobenzene

Tr i ehloroethylene

Trans-1,3-Dichloropropene

Toluene

Tetrachloroethylene

Chlorobenzene

Ethyl benzene

Meta/Para-Xylene

Ortho-Xylene

1,3-Di chlorobenzene

1,2—Dichlorobenzene

1,4-Dichlorobenzene

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< S.O ug/l



ORGANIC PARAMETERS

Log Number:9104

Analyte
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Well Number:37 UP

Concentration

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachlor Epoxide

Endosulfan-1

p,py-DDE

Dieldrin

Endrin

pfp'-DDD

Endosulfan-2

p,p'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

Toxaphene
*" "i '
•'0*'

Chlordane

2,4-D i

Si 1vex (2,4,5-TP>

< 5.0 ug/l

< 1.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 0.1 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l



ORGANIC PARAMETERS

Log Number: 91 04

Anal yte

Aroclor 1016

Aroelor 1221

Aroelor 1232

Aroelor 1242

Aroele-i- 124S

Aroelor 1254

Aroelor 12SO

Phenol

2-Ch.l or e-phcjpc-l

2 -N i '.; r •=. p ! i s n c 1

2, 4-Di.nfcrthyl phenol

2, 4-Di chl orophenol

4-Ch lore— 3 -methyl phenol

Tr i e h 1 or op h en o I

2, 4-Dini trophenoi

4— Ni trophenoi

2-Methyl -4, 5-di ni trophenoi

Pen tac hi or ophenol

Well Number: 37 UP

Concentration

<

<

<

<

<

<

*•

y*

<

.•
'••.

<

<

<

<

<

<

<

<

5 • '̂

5.0

5.0

5.0

5.0

5.0

sr r̂ .

S.O

S.O

5.0

er /•»vj « ̂

5.0

5.0

5.0

5.0

5.0

5.0

5.0

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug / 1

, tr- f *

ug / 1

ug/l

ug/l

.:c / I

ug/l

ug/l

ug/l

ug/l

ug / 1

Hydrazine <0.01 ma/1
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ABBREVIATIONS

MDL - minimum detectable limit

ug/l - microgram per liter

mg/l - milligrams per liter

NTU - nephlometric turbidity unit

N/P - none promulgated

uohms - micro-ohms

pCi/1 - picocuries per liter

TOx - total organic halogenated hydrocarbons



SAMPLING INFORMATION:

Laboratory Log Number: 8505

Well Number: 31

mpling Date. 05/06/37

water Deptn: 11.3 ft.

Gradient: DOWN-

Time: 08:35

CONTAM .T NAT I ON °ARAMETERS:

Replicates on UP gradient wells only.

PH: 7.O

Specific Conductance: 720

TOC: 1.0

TOX: 0.220

Cyanide: <0.05

Coiiform Bacteria: 0 /100ML

G^oss AlphxV <0.05 pCi/1

mg/l

umhos

mg/i

mg/l

Turbidity: 80 NTU

Gross Beta: 10.8 pCi/1



INORGANIC PARAMETERS
t i

LOG NUMBER: 8505 WELL NUMBER: 31 DOWN

Parameter:

Se (Selenium)

Mn ( Msngsnes e )

Zn ^ Z i n c >

Cr (Chromium)

?b / L e a d )

Fe { M-on >

Ni < N i c . S - >

C'.; :Cc-=-per>

As ( .". * 5 e r. i c )

Ea 'Ba:-ium)

N£ '.-3ociu«>

Ag (Silver)

Cd (Cadar.um)

Be ( B e r y l l i u m )

Concentration:

<10 ug/l

.16145 mg/l

.02075 -3/i

<5 us /I

<25 ug/l

. 04605 me /I

<C. 01 eg /I

<0. 01 ms/i

-1C us/i

370. i us /I

99.58999 :rq/l

<10 ug/l

•J? ug/l

<1 ug/i

EPA MCL

10 ug/l

0.05 mg/l

1.0 ma/1 "' •

50 ug/l

50 ug/l

0. 3 mg/l'

N/P

1.0 mg/l

50 ug/l

1' - 000 ug/l

1 . 0 mq / 1

50 ug/]

10 us/1

N/P

Cr+6 (Hex ChromeXIO. 05

Hg (Mercury) <1

mg/l 0.05 mg/l

2.0 ug/l

F (rluori de )

Cl (Chloride)

N03 <Nitrate)

S04 (Sulfate)

0.667

<100

0. 143

<100

ms/l

mg/l

sag /1

mg/l

1.4-2.4

250

10

mg/l

mg/l

mg/l

mg/l



ORGANIC PARAMETERS

Log Number:8505

Analyte

Well Number:.31 DOW.N'

Concentration

Ch loromethane

Bromomethane

Chloroethane

Trichlorofluoromethane

Methylene Chloride

if 1 -Dich 1 oroethane

Ch lorof orm

I/ !/ 1-Tr ich loroethsne

Carbor. Tetrach i or ide

! > 2-Dich ioroethane

1/2-Dichloropropane

Bromod ich loromethane

I/I/ 2-Tri :*i Ioroethane

Tetrschloroethylene

Chlorodibromome thane

Bromof orm

I/ It 2/ 2-Tr ichloroethane

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

C 5.

<: 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/1

us/ 1

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number:8505

Analyte

Well Number;31 DOWN'

Concentration

Vinyl Chloride

I/ 1-Di ch loroethy lene

Trans-1/ 2-Dich loroethy 1 ene

Benzene.

Fiuorobenz ene

Difl uor obenzene

Tr ich loroe thy lene

Trans-1; 3-Dich loropropene

Toluene

Tetrachioroethylene

Ch lorobenzene

Ethy 1 ben: sr.e

Me ta /Par a -Xy lene

Ortho-Xy lene

1, 3-Di chloroben:sne

I/ 2-Dich lorobenzene

I/ 4-Dichlorobenz2ne

< 5.

••: s.

< 5.

< 5.

<: s.

< 5.

< 5.

< 5.

< 5.

f C*/ .

< 5.

<: s.

< 5.

< 5.

^ er
••. w *

< 5.

< 5.

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/i

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number: 8505

Analyte

Well Number:31 DOWN'

Concentration

Alpha-BHC

Lindane

Beta-BHC

Heptach1 or

Dslta-BHC

A1 d r i n

Heptachlor Epoxize

p.- p '-DD'Z

D i e 1 d r • i r,

Endrin

P/p'-ODD

EndosulFan-2

pfP'-DDT

Endrin Al-dehyde

Endosulfsn Sulfate

Methox ych1 or

2/4-D

Silvex (2,«/5-TP)

Toxaphene

Chlordane

Hydraz ine

Phenol (total)

<5.0 ug/l

<1.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5. 0 ug/i

<3.0 ug/l

<5. 0 ug/l

<0.1 ug/1

<5.0 ug/l

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5. 0 ug/l

< 5.0 ug/l

< 5.0 ug/l

<0.01 mg/l

<6 ug/l

4.0 ug/l

0.2 ug/l

100 ug/l

100 ug/l

10 ua/1

5.0 ug/l

N/P



SAMPLING INFORMATION:

Laboratory Log Number: 9506

Well Number: 32

Sampling Date. O5/05/S7

Water Depth 10.0 ft.

Gradient: DOWN—32.

Time: 10: 30

CONTAMINATION PARAMETERS:

Replicates on UP gradient wells only.

PH: 7.3

Specific Conductance: 720

TOC: 1.0

TOX: 2.53

Cyanide: <0.05

Coliform Bacteria: 0 /100ML

Gross Alpha: <0.05 pCi/1

mg/l

umhos

mg/l

mg/l

Turbidity: <5 NTU

Gross Beta: 9.0 pCi/1



LOG NUMBER: 85O6 WELL NUMBER: 32 DOWN

Parameter : Concentration: EPA MCL

Se (Selenium) <T10

N!n \Manganese) .01105

Zn < Zinc * . 02035

Cr (Chromium) <5

Db <Le-5r > £2*5

^e (Iron) .0236

Ni x'Nic kel ) <Q. 01

Cu (Copper ; <0. 01

£ = -. A- 3 s "•:.-'' <10

B a < P A r i s ' -T ) 551.6

Na t So d i '_I.T: > Bl. 3

Ao f Si 1 vj»r > -:I10

f* d (.'"--' -r -i M ,») " c.

Ee (Eer^lli^m) <1

Cr+S (He:t Chrome )<O. 05

Hg -'.Mercury) <1

•=• (Fluoride) 0.538

Cl .^Chloride) <100

N03 (Nitrate) <0. 1

SD4 \Sulfata) <10O

ug/l

mg/l

mg/l

up/i

uc -'1

•ng / 1

rog / 1

ng/1

u '5 / *

-•3/1

ir.g/1

'.'S/l

ug/l

ug/1

mg/l

ug/l

mq/1

mg/l

mg / 1

.Tig / 1

10 ug/l

0.05 mg/l

1.0 mg/l .,

50 ug/l

50 ug/l

0, 3 mg/]

N/P

i . 0 .T.g / i

50 ug/i

: , COO ug/i

1.0 mg/l

50 ug/1

10 ug/l

N/P

0.05 ms/l

2.0 ug/l

1. 4-2.4 mg/l

250 mg/l

10 mg/l

250 mg/l



ORGANIC PARAMETERS

Log Number:8506

Analyte

Well Number^32 DOWN'

Concentration

Ch loromethane

Br omomet hane

Ch Ioroethane

Trichlarofluoro. TIP thane

Methqlene Chloride

1 / i -D ichloroethane

Chloroform

I/ lj 1-Tr ich lor oethane

Carbon Te trach lor ide

1,- 2-Dich i orcetnane

I/ 2-Dich lor opropane

Bromodichlorofrethane

i .- 1.- 2-Tr i-r h loroe thane

Tetrachloroethylsns

Chlorodi b^omome thane

Bromof orm

1 / I/ 2/ S-Tr ichloroethane

< 5.

< 5.

< 5.

33. 179

< 5.

< 5-

< 5.

«: 5.

< 5.

-'. 5,

< 5.

.•" =
'•- vr •

< 5.

•: 5.

< 5.

< 5.

< 5.

1 ,1 ,2-trichloro-1 ,2, 2-trif luoroethane 20/ ooo.

2/ 2-Dichloropropane

Chiorobromo me thane

I/ 3-Dichloropropane

I/ I/ 2; 2-Tetrabromomethans

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/l

uq/1

ug/l

us /I

ug/i

ug/l

us /I

ug/l

us /I

ug/l

us /I

ug/l

ug/i

us/ 1

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC : J ARAMETER=s

Log Nu.r. «?r: £501; '

A n a l y t ^

We l l Number:-32 DOWN

Concen t ra t ion

Vinyl C!'. '">rtdj

I/ 1-Dic _ c i '.- ..-i . ' c--.e

Trans-1 - £-Di rMoroethy lene

Benzene

Fluc-cb enz ene

Difl'jorobenzene

Tr ich 1 oro 3th ̂  lene

Tran? - I/ 3-Dicri lor opropene

Toluene

Tetrach lore ethyl ene

Ch iorobenzens

Ethy Ibenzene

Meta/Para-Xy lene

Ortho-Xy lene

I/ 3-Dich lorobentene

I/ 2-Di chloro benzene

I/ 4-Dichlorobenzene

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

25.609

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/i

us/1

ug/l

ug/l

ug/l

ug/l

u 3 / 1

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number: 8506

Anal'jte

Well Number:32 DOWN

Concentration

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-SHC

A1 d r i n

Heptacnio^ Epoxide

Endosulfan-1

P/P'-DDE

DieidT-in

Endr-in

P/ r '--DDD

Endost'lf an-2

P/P'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychior

2/4-D

Silvex (2/4/5-TP)

Toxaphene

Chlordane

Hydraz ine

Phenol (total)

<5.0 ug/l

•a.O ug/l

<5.0 ug/l

<5. 0 ug/i

<5. 0 ug/l

15.0 ug/l

<5. 0 UQ/1

<5.0 vg/l

<5. 0 ug/l

<5.0 uq/1

<0.1 ug/l

•'.I5.0 ug/l

<5. 0 ug/i

<5.0 ug/i

^Cr.O ug/l

<5.0 us/1

<5.0 us/1

C5.0 ug/i

<5.0 ug/i

< 5.0 ug/i

< 5.0 ug/l

<0.01 mg/l

ug/l

4.0 ug/l

0.2 ug/l

1OO ug/l

100 ug/l

10 ug/l

5.0 us/1

N/F



SAMPLING INFORMATION:

Laboratory Log Number: 8507

Wsll Number: 33

Sampling Date: 05/05/37

Water Depth: 10.8 ft.

Gradient: DOWN —33

Time: 03:35

CONTAMINATION PARAMETERS:

Replicates on UP gradient wells only.

PH: 8.2

Specific Conductance: 610

TQC: 1.0

TOX: 0.763

Cyanide: <0.05

Coliform Bacteria: 0 /100ML

Gross Alpha: <0.05 pCi/1

mg/l

umhos

mg/l

mg/l

Turbidity: 325 NTU

Gross Beta: <0.05 pCi/1



irjumviHiNi^ i-HixHne. i

i nrk KiiiMncro- a*zn~7LUb NUnutK. oDU/

Parameter:

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

A= (Arsenic)

Ba (Barium)

Na (Sodium)

Ag (Silver)

Cd (CadTiium)

Be (Beryllium)

Cr+6 (Hex Chrome)

Hg (Mercury)

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

S04 (Sulfate)

ens

Concentration:

<10 ug/l

<0. 005 mg/l

.01395 mg/l

11.45 ug/l

<25 ug/l

.02575 mg/l

<0.01 mg/l

<0.01 mg/l

<10 ug/l

215.9 ug/l

101.2 mg/i

<10 ug/l

<5 ug/l

<1 ug/l

<0.05 mg/l

<1 us/1

0.4 mg/l

<100 mg/l

0. 101 mg/l

<100 mg/l

wtuL. NUnbtn I J J DUwN * «••. • *-. — -̂

EPA MCL

10 ug/l

0.05 mg/1

1. O mg/l "*

50 ug/l

50 ug/l

0.3 mg/l

N/P

1.0 mg/i

50 ug/l

1,000 ug/l

1.0 mg/l

50 ug/l

10 ug/l

N/P

0.05 mg/l

2.0 ug/l

1.4-2.4 mg/l

250 mg/l

10 mg/l

250 mg/l



ORGANIC PARAMETERS

Log Number:8507

Analyte

Wel-1'Number :-33 DOWN

Concentration

Ch loromethane

Eromomethane

Chloroethane

Tr ich 1 or ofluorome thane

Methylene Chloride

I/ 1-Dichloroethane

Chloroform

I/ I/ 1-Tr ich Ioroethane

Carbon Tetrach loride

1; 2-Dichloroethane

I/ 2-Dichloropropanc

Bromodichi or omet hane

I/ I/ 2-Trichloroethane

Tetrach loroethy lene

Ch 1 orod ibromome thane

Bromof orm

1; 1/2/ 2-Tr ich Ioroethane

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

1 ,1 ,2-trichIora-1 ,2,2-trlf luoroethane <5.

2/ 2-Dichloropropane

Ch 1 or obr omomet hane

I/ 3-Dichloropropane

I/ I/ 2/ 2-Tetrabromomethane

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/1

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number: 8507

Analyte

9J
We U Numb er>33 DOW.!*'

Concentration

Vinyl Chloride

I/ 1-Dich loroethy lene

Trans-1 /2-Dich loroethy lene

Benzene

Fluorobenzene

Dif luorobenzene

Tr ich loroethy lene

Trans-1/ 3-Dichloropropene

Toluene

Tetrach loroethy lene

Ch lorobenzene

Ethy Ibenzene

Meta/Psra-Xylene

Ortho-Xy iene-

1/3-Dich lorobenzene

I/ 2-Dich lorobenzene

I/ 4-Dich lorobenzene

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/l
V*

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number:8507

Analy te

We 11-Numb er *33 DOW,N

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachlor Epoxide

Endosulfan-1

P/P'-DDE

Dieldrin

Endrin

p/p'-DDD

Endosulfan-2

P/P'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

2,4-D

Silvex (2/4/5-TP)

Toxaphene

Chlordane

Hydraz ine

Phenol (total)

Concentration

<5.0 ug/l

<1.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5. 0 ug/l

<0. 1 ug/l

<5.0 ug/l

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

<0.01 mg/l

<6 ug/l

4.0 ug/l

0.2 ug/l

1OO ug/l

100 ug/l

1O ug/l

5.0 ug/l

N/P



SAMPLING INFORMATION: *•>•

Laboratory Log Number: 8508

Well Number: 34

Sampling Date: 05/07/87

Water Depth: 11.0 ft.

Gradient: DOWN-34

Time: 09:00

CONTAMINATION PARAMETERS:

Replicates on up gradient uells only.

PH: 7. 1

Specific Conductance: 820

TOC: 0.9

TOX: 0. 100

Cyanide: <0.05

Coliform Bacteria: 0 /100ML

Gross Alpha: <0.05 pCi/1

mg/l

umhos

mg/l

mg/l

Turbidity: <5 NTU

Gross Beta: 5.4 pCi/1



INORGANIC PARAME1

LOG NUMBER: 8508

Parameter:

Se (Selenium)

fin (Manganese)

2n (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Na (Sodium)

As (Silver)

Cd (Cadmium)

Be (Beryllium)

Cr+6 (Hex Chrome)

Hg (Mercury)

F (Fluoride)

Cl (Chloride)

N03 (Nitrate)

SO4 (Sulfate)

.
ERS

WELL NUMBER: -34 DOWN V,.. *. ... ." -Jl

Concentration: EPA MCL

<10 ug/l 10 ug/l

. 113 mg/l 0.05 mg/l

.01595 mg/l 1..0 mg/l -.•>

8.649999 ug/l 50 ug/l

<25 ug/l 50 ug/l

.05445 mg/l 0.3 mg/l

<0. 01 mg/l N/P

<0. 01 mg/l 1.0 mg/l

<10 ug/l 50 ug/l

167.4 us/1 1,000 ug/3

81.895 mg/l 1.0 mg/l

<10 ug/l 50 ug/l

<5 ug/l 10 ug/l

<1 ug/l N/P

<0.05 mg/l 0.05 mg/l

<1 ug/l 2.0 ug/l

0.582 mg/l 1.4-2.4 mg/l

<100 mg/l 250 mg/l

0.225 mg/l • 10 mg/l

<100 mg/l 250 mg/l



ORGANIC PARAMETERS

Log Number: 8508

Analy te

Ch loromethane

Bromomethane

Ch Ioroethane

Tr ich 1 or oflu or omethane

Methylene Chloride

1, 1-Dich Ioroethane

Chloroform

I/ I/ 1-Tr ich Ioroethane

Carbon Tetrach lor ide

I/ 2-Dich Ioroethane

I, 2-Dich loropropane

Bromod ich lor omethane

it 1, 2-Trichioroethane

Tetrach loroethy lene

Chiorod ibromome thane

Bromof orm

I/ I/ 2, 2-Tr ich Ioroethane

. '. We'll -Number; £fT DOW
. " ' f .--.

Concentration ' ' . - • • • ,

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

1 ,1 ,2-trlchloro-1 ,2,2-trlf luoroethane <5.

2/ 2-Dich loropropane

C h lor obr omomet hane

1, 3-Dich loropropane

1, 1, 2, 2-Tetrabromomethane

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/i
,.»

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/i

ug/l

ug/l

ug/l

ug/1

ug/l

ug/l

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number: 8508

Analyte

Vinyl Chloride

I/ 1-Dichloroethylene

Trans-1, 2-Dich loroethy lene

Benzene

Fluorobenzene

Difluorobenzene

Trichloroethylene

Trans-1/ 3-Dich loropropene

Toluene

Tetrach loroethy lene

Ch lorobenzene

Ethy Ibenzene

Meta/Para-Xy lene

Ortho-Xylene

I/ 3-Dich lorobenzene

I/ 2-Dich lorobenzene

1, 4-Di ch lor obenzene

*

- - . >.••"•. ,"• ,'.'•".-- ̂
-. .We 1.1- Numb erv 3.4. DOWN'..: r'.J*

Concentration • • • ' . • • • . - . - • • .

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

ug/l

U9/1

ug/l

ug/1

ug/l

ug/l

ug/l

ug/l

ug/l

ug/i

ug/l

us/1

ug/l

us /I

ug/l

ug/1

ug/l



ORGANIC PARAMETERS

Log Number: 8508

Analyte

We 11 -Numb er: >34 DOWN

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Hepbachlor Epoxide

Endosulfan-1

P/P'-DDE

D i e 1 d r; n

Endrin

P/P'-DDD

Endosuifan-2

P,P'-DDT

Endrin A l d e h y d e

Endosuifan Suifate

Methoxychlor

2/4-D

Silvex (2,4/5-TP)

Toxaphene

Chlordane

Hydrszine

Phenol (total)

Concentration

<5. 0 ug/l

<1.0 ug/l

<5.0 ug/1

<5. 0 ug/I

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5. 0 ug/i

<5.0 ug/l

<5. 0 ug/1

<0.1 ug/l

<5.0 us/1

<5.0 UG/i

<5. 0 ug/2

<5. 0 ug/l

<5.0 us/1

<5.O us/1

<5. 0 ug/1

C5.0 us/I

< 5.0 ug/1

< 5.0 ug/l

<0.01 mg/l

<6 ug/l

4.0 ug/l

0.2 ug/l

1OO ug/l

100 us/1

10 ug/l

5.0 ug/1

N/P



SAMPLING INFORMATION:

Laboratory Log Number: 8509

Well Number: 35

Sampling Date: 05/07/87

Water Depth: 10.2 ft.

Gradient : DOWN -

Time: 13:25

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

PH: 7.2

Specific Conductance: 750

TOC: 0.9

TOX: 0.230

Cyanide: <0.05

Coliform Bacteria: 0 /100ML

Gross Alpha: <0.05 pCi/1

mg/l

umhos

mg/l

mg/l

Turbidita: <5 NTU

Gross Beta: 10.8 pCi/1



INORGANIC PARAMETERS
»

-..-:. .:•••.'&. - . . • - . . . •_

LOG NUMBER: 8509 WELL NUMBER:. 35 DOWN /-.. \ .. : „_£
"" . " ''I: . ••' ' " ' *

Parameter: Concentration: EPA MCL

Se (Selenium) <10

Mn (Manganese) .1296

Zn (Zinc) .0133

Cr (Chromium) 9.95

Pb (Lead) <25

Fe (Iron) .05815

Ni (Nickel) <0.01

Cu (Copper) <0.01

: As (Arsenic) <10

Ba (Barium) 195.55

Na (Sodium) 88.415

Ag (Silver) <10

Cd (Cadmium) <5

Be (Beryllium) <1

Cr+6 (Hex ChromeXO.05

Hg (Mercury) <1

F (Fluoride) 0.652

Cl (Chloride) <100

N03 (Nitrate) <0. 1

S04 (Sulfate) <100

ug/l 10 ug/l

rr.s/1 0. 05 mg/l

mg/l 1.0 mg/l •?

ug/i 50 ug/l

ug/l 50 ug/l

mg/l 0. 3 mg/l

mg/l N/P

mg/l 1.0 mg/l

us/1 50 ug/l

ug/l 1/000 ug/l

mg/l 1.0 mg/l

ug/1 50 us/1

ug/l 10 ug/l

ug/l N/P

mg/l 0.05 mg/l

ug/l 2.0 ug/l

mg/1 1.4-2.4 mg/l

mg/1 250 mg/l

mg/l • 10 mg/l

mg/l 250 mg/l



ORGANIC PARAMETERS

Log Number: 8509

Analyte

Chloromethane

Bromomethane

Chloroethane

Trichloro flu or omet hane

Methylene Chloride

1, 1-Dich ioroethane

Ch lor of orm

I/ 1, 1-Tr ichloroethane

Carbon Tetrachlo^ide

1, 2-D ich lor oethane

1, 2-Dich loropropane

3romod ich lor omethane

I/ 1, 2-Tr ichloroethane

Tetrach loroethy 1 ene

Chlorocibromomethane

Bromof orm

1, 1,2, 2-Tr ich Ioroethane

". •Wei-l-NurfiberriSS DOW

Concentration

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

1 ,1 ,2-trichloro-1 ,2,2-trif luoroethane *5.

2, 2-Dichloropropane

Ch 1 or obr omomet hane

1, 3-Dich loropropane

1/1,2, 2-Tetrabromomethane

< 5.

< 5.

< 5.

< 5.

us/1

US/1

ug/l

ug/1
••*

ug/i

us /I

ug/l

us /I

ug/l

us/1

ug/l

ug/l

ug/i

ug/l

ug/1

ug/l

ug/l

ug/1

ug/l

ug/l

us/1

ug/l



ORGANIC PARAMETERS

Log Number: 8509

Analyte

Vinyl Chloride

1, 1-Dichloroethy lene

Trans-1/ 2-Dich loroethy lene

Benzene

Fluorobenzene

Dif luorofaenzene

Trichloroethylene

Trans— I/ 3-Dichioropropene

Toluene

Tetrachloroethylsne

Chlorobenzene

Ethy Ibenzene

Me ta/Para-Xy lene

Ortho-Xylene

I/ 3-Dich lorobenzene

I/ 2-Di chl or obenzene

1, 4-D ich lorobenzene

•We>r Number: 35 DOW

Concentration

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

<: 5.

< 5.

< 5.

< 5.

< 5.

ug/l

ug/l

ug/l

ug/l

ug/l

us/1

ug/l

ug/l

ug/i

ug/l

ug/l

us/1

ug/i

ug/l

ug/l

ug/1

ug/l



ORGANIC PARAMETERS

Log Number: 8509

Analyte

WeU-Number'-:35 DOWN

Concentration

Alpha-BHC

L indane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachlor Epoxide

Endosulfan-1

p/ f» '-DDE

Die]drin

Enerin

P, P'-DDD

Enco-sulfan-S

P/P'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

2/4-D

Silvex (2/4/5-TP)

Toxaphene

Chlordane

Hudrazine

Phenol (total)

<5.0 ug/1

<1.0 ug/1

<5.0 ug/l

<5.0 ug/1

<5.0 ug/l

<5. 0 us/i

<5.0 ug/l

<5.0 us/1

<5.0 ug/l

<S. 0 ug/l

<0.1 us/1

<5. 0 ug/1

<5.0 ug/l

<5. 0 ug/l

<5.0 ug/l

<5. O ug/l

<5.O -ug/1

<5. 0 us/1

<5.0 ug/l

< 5.0 ug/l

< S.O ug/l

<0.01 mg/l

<6 ug/l

4.O ug/1

0.2 us/1

100 ug/l

100 us/1

10 ug/l

5.0 ug/1

N/P



ORGANIC PARAMETERS

Log Number: 8509

Analyte

Weil-Numb er'{35 DOWN

Alpha-BHC

L indane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachior Epoxide

Endosulfan-1

P,P'-DDE

Die!drin

Endrin

P,p'-DDD

Endosulfan-2

P/P'-DDT

Endrin Aldehyde

tndosulfan Sulfste

Methoxychlor

2/4-D

Silvex (2/4/5-T?)

Toxaphene

Chlordane

Hydrazine

Phenol (total)

Concentration

<5.0 ug/l

<1.0 ug/l

<5.0 ug/1

<5.0 ug/1

<5. 0 ug/l

<5.0 us/1

<5.0 ug/l

<5.0 ug/l

<5.0 us/1

<5. 0 us/1

<0.1 us/1

<5. 0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5.0 ug/l

<5. 0 ug/l

<5.0 us/1

<5.0 ug/l

< 5.0 us/1

< 5.0 ug/l

<0.01 mg/1

ug/l

4.0 ug/l

0.2 us/1

1OO ug/l

100 us/1

10 ug/l

5.0 us/1

N/P



SAMPLING INFORMATION:

Laboratory Log Number: 8510

Well Number: 36

Samplins Date: 05/07/87

Water Depth: 10.2 ft.

Gradient: DOWN*36

Time: 14:50

CONTAMINATION PARAMETERS:

Replicates on up gradient utells only.

PH: 7.0

Specific Conductance: 780

TOC: 0.9

TOX: 0. 150

Cyanide: <0.05

Coliform Bacteria: 0 /100ML

Gross Alpha: <0.05 pCi/1

mg/l

umhos

mg/l

Turbidity: <5 NTU

Gro'ss Beta: 28.8 pCi/1



INORGANIC PARAMETERS
»

..'. .,. - W
- . ' • •• • '• -.- '••. •• »• :*•

LOG NUMBER: 8510 WELL NUMBER: ,36 DOWN - , - - . - -:. --£
• ." • • ^ • .

Parameter: Concentration: EPA MCL

Se (Selenium) <10

Mn (Manganese) <0. 005

Zn (Zinc) <0.005

Cr (Chromium) <5

Pb (Lead) <25

Fe (Iron) <0. 005

Ni (Nickel) <O.01

Cu (Copper) CO. 01

As (Arsenic) <10

Ba (Barium) <5

Na (Sodiurr) 50. 14

Ag (Silver) <10

Cd (Cadmium) <5

Be (Beryllium) <1

Cr+6 (Hex ChromeXO.05

Hg (Mercury) <1

F (Fluoride) 0.66

Cl (Chloride) <100

N03 (Nitrate) <0. 1

504 (Sulfate) <100

ug/l 10 ug/l

mg/l 0. 05 ms/1

ms/1 l.-O mg/l ••••

us/1 50 ug/l

us/1 50 ug/l

ms/1 0.3 mg/l

mg/l N/P

ms/1 1.0 ms/1

ug/l 50 ug/l

us/1 1/000 us/1

mg/l 1.0 mg/l

ug/l 50 ug/l

ug/l 10 ug/l

us/1 N/P

mg/l 0.05 mg/l

us /I 2.0 us/]

mg/l 1.4-2.4 mg/1

mg/l 250 ms/1

mg/l 10 mg/l

mg/l 250 mg/l



ORGANIC PARAMETERS

Log Number: 8510

Analyte

Chloromethane

Bromomethane

Ch Ioroethane

Tr ich 1 or oflu or omethane

Methylene Chloride

I.- 1-Dich loroethane

Chloroform

if it 1-Trichloroethane

Carbon Tetrach lor ide

l/2--Dichloroethe»ne

1, 2-Dich loropropane

Bromod ich lor omethane

it it 2-Tr ich Ioroethane

Tetrach ioroethy lene

Chlorod ibr omomet hane

Bromof orm

1, 1, 2/ 2-Tr ich Ioroethane

2, 2-Dich loropropane

Ch 1 or obr omomet hane

1, 3-Dich loropropane

I/ 1, 2, 2-Tetrabromomethane

'. We U- Numb er-gRL DOWN'- •
'" • " ' fflp* •

Concentration • " ^^lAi^Y^

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

B8SGB0R
C\^^B V&r 1

< 5.

< 5.

< 5.

< 5.

ug/1

us/1

ug/1

ug/l
*•*

us/1

ug/l

ug/l

ug/l

ug/l

us/1

ug/l

us/1

ug/l

us/1

ug/l

us/1

ug/1

HMSĤ M̂Ĥ ^̂ m̂ B.̂
VA4VBilBlKUlF

3 "-3/I
ug/1

ug/l

ug/l

ug/l



ORGANIC PARAMETERS

Log Number:8510

Analyte

'. -We Ll-Number:-: 36' DOWN.

Concentration

Vinyl Chloride

1, 1-Dichloroethylene

Trans-1, 2-Dich loroethy lene

Benzene

Fluorobenzene

Diflu or obenzene

Trichloroethylene

Trans-1/ 3-Dichloropropene

Toluene

Tetrachloroetnylene

Chicrobenzene

F.thy Ibenzene

Meta/Para-Xylene

Ortho-Xy lene

1, 3-Dich lorobenzene

I/ 2-Dich lorobenzene

1, 4— Dich lorobenzene

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

ug/1

ug/1

ug/l

us/1
V?

ug/l

ua/1

ug/l

ug/l

ug/l

us/i

ug/l

us/]

ug/l

ug/1

ug/l

us/1

ug/l



ORGANIC PARAMETERS

Log Number:8510

Analyte

". Wfll-Num-ber::3&- DOWN.

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-BHC

Aldrin

Heptachlor Epoxide

Endosulfan-1

P,P'-DDE

Dieldrin

Endrin

P/ p'-DDD

Endosulfan-2

P/p'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

2/4-D

Silvex (2/4/5-TP)

Toxaphene

Chlordane

Hydrazine

Phenol (total)

Concentration '

<5.0 ug/1

<1.0 ug/1

<5.0 us/1

<5. 0 ug/1

<5.0 us/1

<5. 0 ug/l

<5.0 ug/l

<5. 0 us/1

<5.0 ug/1

<5. 0 ug/i

<0.1 ug/1

<5.0 us/1

<5.0 ug/l

<5.0 us/1

<5. 0 ug/l

<5.0 us/1
•

<5. 0 ug/1

<5. 0 ug/l

<5. 0 ug/1

< 5.0 ug/l

< 5.0 ug/l

<0.01 ms/1

<6 ug/l

4.0 ug/l

0.2 ug/l

100 ug/l

100 ug/l

10 ug/l

5.0 ug/l

N/P



SAMPLING INFORMATION:

Laboratory Log Number: 8511

Well Number: 37

Sampling Date: 05/05/87

Water Depth: 10.0 ft.

Gradient: UP~37

Time: 14:25

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

PH:

Specific Conductance:

TOC:

TOX:

6.9 6.9 6.9 6.9

600 620 620 620 umhos

0.9 0.9 0.9 0.9 mg/l

0.49 0.51 0.46 0.53 ms/1

Cyanide: <0.05 <O.O5 <0.05 <0.05 mg/l

Coliform Bacteria: 0 /100ML Turbidity: <5 NTU

Gross Alpha: <0.05 pCi/l Gross Beta: 7.2 pCi/1



PARAMETERS

LOG NUMBER: 8511 WELL NUMBER:. - 37 UP , - -•-'

Parameter: Concentration: EPA MCL

Se (Selenium) <10

Mn (Manganese) .06055

Zn (Zinc) .02065

Cr (Chromium) <5

Pb (Lead) <25

Fe (Iron) .0162

Ni (Nickel) -C0.01

Cu (Copper) <0.01

As (Arsenic) <10

Da (Barium) 516.05

Na (Sodium) 56.45

Ag (Silver) -CIO

Cd (Cadmium) <5

Be (Beryllium) <1

Cr+6 (Hex ChromeXO.05

Hg (Mercury) <1

F (Fluoride) 0.323

Cl (Chloride) <100

N03 (Nitrate) 0.232

SO4 (Sulfate) <100

ug/l

ms/1

mg/l

us/1

US /I

mg/l

mg/l

mg/1

ug/l

ug/l

mg/1

us/1

us/1

us/1

mg/l

ug/l

mg/l

mg/1

mg/l

mg/l

10 ug/l

0.05 mg/l

1..O mg/l -.v

50 ug/1

50 us/1

0.3 mg/l

N/P

1.0 ms/1

50 ug/l

1/000 ug/1

1.0 mg/l

50 ug/l

10 ug/l

N/P

0.05 mg/l

2.0 ug/l

1.4-2.4 mg/l

250 mg/l

10 mg/l

250 mg/l



ORGANIC PARAMETERS

Log Number: 8511

Analyte

.. ^ .. . ..
We 1 i -Numb er'sVST UR:'-''':

Concentration

Chloromethane

Bromomethane

Chloroethane

Tr ich 1 or oflu or omethane

Methylene Chloride

it 1-Dichloroethane

Ch lorof orm

i, 1, 1-Trichloroethane

Carbon Tetrach lor ide

i-t 2-Dichloroethane

I/ 2-Dichloropropane

Bromod ich lor omethane

it 1, 2-Trichloroethane

Tetrachloroethylene

Ch 1 or odibr omomet hane

Bromof orm

I/ 1/2, 2-Trichloroethane

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5. .

1 ,1 ,2-trichloro-1 ,2,2-trif luoroethane •* 5.

2, 2-Dichloropropane

Ch] or obr omomet hane

I/ 3-Dichloropropane

I/ 1,2, 2-Tetrabromomethane

< 5.

< 5.

< 5.

< 5.

ug/1

ug/1

ug/1

ug/1
••*

U9/1

US/1

ug/l

•JS/1

ug/l

ug/l

ug/l

us /I

ug/l

ug/l

us/1

us/1

ug/1

ug/1

us/1

ug/1

ug/l

ug/l



ORGANIC PARAMETERS

Log Number:8511

Analyte

W"eli.-NunvberV;37:. OP:• - - ' • -• -*

Concentration

Vinyl Chloride

I/ 1-Dichloroethy lene

Trans-1 /2-Dich loroethy lene

Benzene

Fluorobenzene

Diflu or obenzene

Tr ich loroethy lene

Trans- J / 3-Dich ioropropene

Toluene

Tetrachloroethylene

Ch lorobenzene

Ethyl benzene

Meta/Para-Xylene

Ortho-Xy lene

it 3-Dich lorobenzene

I/ 2-Dich lorobenzene

I/ 4-Dich lorobenzene

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

< 5.

ug/l

us/1

ug/1

ug/l

ug/l

ug/l

ug/l

us/1

ug/l

ug/l

ug/l

ug/l

ug/l

us/1

ug/l

us/1

ug/l



ORGANIC PARAMETERS

Log Number:8511

Analyte

.Well-Number;*37 UP

Concentration

Alpha-BHC

Lindane

Beta-BHC

Heptachlor

Delta-2HC

Aldrin

Heptachlor Epoxide

Endosulfan-1

P,P'-DDE

Pieldrin

Endrin

P,P'-DDD

Endosulfan-2

P/P'-DDT

Endrin Aldehyde

Endosulfan Sulfate

Methoxychlor

2/ 4-D

Silvex (2/4/5-TP)

Toxaphene

Chlordane

Hydrazine

Phenol (total)

<5.0 ug/1

<1.0 ug/1

<5.0 us/1

<5.0 us/1

<5.0 us/1

<5.0 us/I

<5.0 ug/l

<5.0 us/1

<5.0 ug/l

<5.0 us/I

<0.1 us/1

<5. 0 us/1

<5.0 ug/l

<5. 0 us/1

<5.0 us/1

<5. 0 us/1

<5.0 uc/1

<5. 0 us/1

<5.0 us/1

< 5.0 ug/l

< 5. 0 us/1

<0.01 mg/1

<6 ug/l

4.0 ug/l

0.2 ug/l

1OO us/1

100 ug/l

1O ug/l

5.0 ug/1

N/P



ATTACHMENT D
Records of Water Walls



"-,-.':Vf'. /• f

LJ-65-32-

TABLE 1

Records of Water Wells within a One M11e Radius
of NASA/JSC

Harris County, Texas

Well No.

401
402
404
405
406
407

408
410
411
412

413
414
415
416
418
419
420
421
422

423
424

425

426

427

428

501

503
509
610

Owner

Well 1
WC and ID Ko. 83 Nassau

83

NASA Well S-3
NASA Well S-2
NASA Well 1
NASA Well 2
Clear Lake Water Auth*
Harris Co.
Bay Well 1
Ms. Carrol
Clear Lake Golf Club
S. M. Houston
Harris Co. WC and ID No.
Nassau Bay Well 2
Phillips Petroleum Co.
Graycon Corp.
NASA
Clear Lake Water Authority
Clear Lake Water Auth. Well 5
Clear Lake Water Auth. Well 4
Clear Lake Water Authority
NASA Well 3
Harris Co. WC and ID No. 83
Nassau Bay
H.L. & P. Polaris Substation
Harris-Galveston Coastal Subsidence
District
Harris-Galveston Coastal Subsidence
District
Harris-Galveston Coastal Subsidence
District
Harris-Galveston Coastal Subsidence
District

Harris-Galveston Coastal Subsidence
District
Harris Co. WC and ID No. 60
El Cary Estates Well 1
NASA Well S-l
M.E. Boehm
J.L. Burns

1-21



Table 2

Records of Water Hells within a One Mile Radius
of NftSA/JSC

Harris County. Texas

Veil Ha.

LJ-65-32-401
402
404
405
406
407
408
410
411
412
413
414
415

416
418

Date
Completed

1962
1962
1962
1962
1962
1963

»

1963
1911
1964
1963
1963
1962

1962
1969

Depth of
Veil |ft)

770
819
627
629
657
680

600*
63TJ
490
620
595
611
600

650
660

C - Cfilcot
CL - Lower Unit of Chlcot
E « EvangelIne

** foe of Mater

0 • Domestic
In4 • Industrial
Irr • Irrigation
N • Hone
P • Public Supply

Aqtitfer*

a
a
CL
CL
C
CL
C
CL
CL
CL
C

C
CL

Elevation
(ft)

16
19
22
21
20
18
18
25
23
18
18
18
21

20
24

Hater Level
Below land

Surface (ft)

130.7_

159
158
156.1

. 153
195.3
168
43.4
163
ISO
158
159.8
219.3

•
199
209.9

Year of
Measurement

1962
,

1962
1962
1963
1963
1970
ma
1940
I9b4
1963
1963
1963
1971
.

1969
1971

Use of**
Hater

N

*P
P
P
P
N
Irr
H
P
Ind
P
H

N
P

Remarks

Hell destroyed

Well destroyed

References: TDWR
TH08
TWt»

Rept
Rppt
Rept

285
178
203

(tfarcn
Vol. II
(torch

1984)
(Jan.

1976)
1974)

I-ZZ

w
&$:
Vffl



Table 2 (continued)

Records of Hater Hells within a One Mile Radius
of NASA/JSC

Harris County, Texas

Hell Ho.

419

420
421
422
423
424
425
426
427
428
501
503
509
610

Aquifer

Date
Completed

1966

1969
1969
1969
1973
1976
1976
1976
1976
1976
1955
1962
1926
1910

Depth of
Hell (ft)

635

482
615
680
576

1740
1242
392
957

3072
600
963
513
527

Aquifer*

CL

CL
CL
CL
CL
E
E
C
E
E
CL

CL
C

C • CMcot
CL • Lower Unit of Chlcot
E » Evangel Ine

*• Use of Hater

D - Domestic
Ind • Industrial
Irr • Irrigation
N • None
P » Public Supply

References: TOUR Rept 285 (March 1984)
TUDD Rept 178 Vol. II (Jan. 1974)
TUOO Rept 203 (torch 1976)

Elevation
(ft)

25

15
22
19
20
24
24
24
24
24
17
15
12
15

Hater Level
Below Land

Surface ( f t )

106
213.8
165
226
207
240
229.5
207.95
186.17
214.00
136.38
128

51.1

Tear of
Measurement

1966
1971
1909
1969
1969
1973
1976
1976
1976
1976
1976
1955

1940

Use of**
Hater

Irr

P
P
P
U

' .M
II
H
M
H
P
N
D
N

Remarks

Hell destroyed

1-23



ATTACHMENT E
Letters from 1WC and EEft.



TEXAS WATER COMMISSION

Paul Hopkins, Chairman |P;;« "̂  ;- |̂ J. D. Head, General Counsel
John O. Houchins, Commissioner \v. v«' '.:J< Michael E. Field, Chief Examiner
B. J. Wynne, III, Commissioner ~~==" Karen A. Phillips, Chief Clerk

Allen Fieinke, Executive Director

February 4, 1988

Mr. K. B. Gilbreath
Chief, Environmental Services Office
National Aeronautics and Space Administration
Lyndon B. Johnson Space Center
Houston, Texas 77058

Re: Freon Leak Response
Thermochemical Testing Area
Lyndon B. Johnson Space Center

Dear Mr. Gilbreath:

The staff of the Texas Water Commission (TWC) has reviewed
the report entitled "Subsurface Occurrence of Freon 113:
Thermochemical Test Area; NASA-Johnson Space Center". This
report was submitted on October 30, 1987, and addressed
preliminary work conducted to determine the extent of
contamination resulting from a l,l,2-trichloro-l,2,2-tri-
fluoroethane (Freon 113) leak at the above referenced
facility.

We concur with your recommendations and schedules of imple-
mentation for the proposed source control corrective action,
release risk assessment, preliminary remedial investigation,
and groundwater treatability study. Accordingly, you should
proceed with work elements described above under the pro-
posed schedule of implementation provided as Figure 5 of
this report. Following the submittal of the risk assessment
results and the final report and recommended work plan, TWC
approval should be obtained prior to conducting additional
actions proposed under the recommended work plan. The final
report and recommended work plan should be submitted by June
15, 1987.

In addition to the comprehensive plans which you have
developed in response to this leak, the TWC also recommends
that you address the upper sand unit identified at the site.
This unit is located at an approximate depth of 12 to 18 ~~
feet below land surface and appears to be continuous
throughout most of the site, it is our concern that this
sand unit may contain higher concentrations of freon than
the lower sand zone identified and monitored in your-
preliminary assessment.

P. O Box 13087 Capilol Siriiton • 1700 North Congress Avo. • Austin. Texas 78711 3087 • Area Code 512/463 7830



Mr. K. B. Gilbreath
Page 2

Should you have any questions concerning this approval,
please contact David R. Smith of our Enforcement Section
at 512/463-8425.

Sincerely,

Samuel B. Pole, Chief
Enforcement Section
Hazardous and Solid Waste Division

DRS/drs

cc: Bill Van Evers - TWC, Deer Park Office
Ken Zarker - TWC, Reports and Management
Jim Highland - EPA Region VI, Federal Facilities

Coordinator
T.Y. Richard Lo - Ebasco Services Incorporated,

Dallas, Texas



DEC 7 '67 13:46 BLDG45MER H , PAGE.BE

UNITED S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N
AEOION VI

ALLIED BANK TOWER AT FOUNTAIN PLACE
144$ ROSS AVENUE

NOV 2 7 1987 BALLAS, TEXAS 76202

•̂ ^ $?rHHft'A't^A(rf(t{i| *GOPj£' ID

K. B. Gilbreath /*' jnk> c&w w
Director, Center Operations
Lyndon 6. Johnson Space Center ««-d in M»iho»m
Houston, Texas 77058 sutpenu NO

Dear Mr. Gllbreath:

As requested the Environmental Protection Agency (EPA) has reviewed the
report on the occurrence of Freon 113 in the Therrnochemcial Testing Area at
NASA Johnson Space Center.

The report did not provide enough information for the EPA to draw any
conclusions, however, we feel that the recommendations in the report may he
premature.

The depth of the process sewer line was not given so we assumed that
It was less than ten feet below the surface. If this is true it would seem
unlikely that Freon would migrate through forty feet of silty clay to
contaminate the groundwater.

There was no mention of double casing being used for the wells, so
there is a possibility that the ten foot sand is contaminated and the
installation at the sixty foot sand.

The depth of the soil gas probe was not given, No conclusion can be
drawn from the data as to whether the readings are from the ten foot sand
or the sixty. Also, the soil gas data is given as 1,1,1 trichloro 2,2,£
trifluoroethane which is inconsistent with the rest of the report.

Two mistakes were noted 1n the listed MCL's. There is no MCL for
sodium. The report uses a KCL of 1 mg/l. Also, the MCL for zinc is 5 mg/l
not 1 mg/l.

The EPA's recommendation 1s to Install a shallow well in the ten foot
sand to determine if that layer is contaminated. A good location for this
well would be in the vicinity of MW-32. A survey of surrounding wells
should be taken to determine the use of the 60 foot sand. If no receptors
are found, we suggest continued monitoring of all wells.



* . . . - { - " s ' ' if'-'

DEC 7 'B7 13:47 BLDG 45 HER R PftGE.03

If you have any questions regarding our review, please contact John Meyer
at FTS 255-6730.

Sincerely,

Robert E. Hanpessc/Hager, P.E.
Chief
Superfund Enforcement Branch



ATTACHMENT G

Sources of Information

1) NASA-Johnson Space Center, "Report on Solid Waste Management
Units and Assessment of Releases of Hazardous Wastes or Hazardous
C-bnstituents", Houston, Texas. ( April 2, 1985)

2) A Report Prepared for: NASA-JSC, Houston, Texas, "Waste
Minimization11; Prepared by Harding Lawson Associates.
(August 12, 1985)

3) A Report Prepared for: NASA-JSC, Houston, Texas, "Waste
Minimization 1986"; Prepared by Harding Lawson Associates.
(October 1986)

4) NASA-JSC, "Waste Minimization Certification, December 23, 1987";
Prepared by Ebasco Services, Inc.

5) 1987 Annual Waste Summary Report, NASA-JSC Submitted to TWC -
(January 20, 1988)

6) Waste Analysis Reports, NASA-JSC: Buildings 8A, 9, 17, 24A and
227. (February 1986 - August 1987)

7) TWC Notice of Registration Solid Waste Management, NASA-JSC:
Registration Number 71022.

8) NASA-JSC, "Hazardous Waste Management Procedures, Volume 1,
Houston, Texas". (October 1982)

9) Final Part B Permit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding Lawson Associates.

10) N.I. Sax, Dangerous Properties of Industrial Materials, Sixth
Edition, Van Nostrand - Reinhold Company; 1984.

11) Facilities Master Plan, LET Space Center NASA, Houston, Texas.
(September 1980)

12) Subsurface Occurrence of Freon 113 Thermochemical Testing Area,
NASA-JSC; Ebasco Services, Inc. (October 19,1987)

13) Interviews with NASA-JSC representatives John P. Herrmann
(3 years of service) and Don Moen (20 years of service) on
February 24, 1988.

14) Incident Reports, NASA JSC, Pan Am World Services, Inc. (5/1/80 -
12/8/82; 1/13/86 - 10/8/87)

15) Base Line Study of Environmental Conditions, First Quarterly
Report. Prepared for NASA, Houston, Texas by Southwest Research
Institute. (December 7, 1964)



16) Base Line Study of Environmental Conditions, Second Quarterly
Report. Prepared for NASA, Houston, Texas by Southwest Research
Institute. (March 26, 1965)

17) Base Line Study of Environmental Conditions, Final Report.
Prepared for NASA, Houston, Texas by Southwest Research
Institute. (January 4, 1967)

18) MSC Environmental Pollution Control Plan, Volume 1, NASA Manned
Spacecraft Center, Houston, Texas. (October 1971)

19) Interview with W.J. Molbert, Director of Utilities, Clear Lake
City Water Authority on February 24, 1988.

20) Final Report: The Closure of Slowdown Pretreatment Facility
B-24G, Johnson Space Center (Project No. 85999) Prepared for
NASA-JSC by Pan Am World Services Inc. (January 1986)

21) Interview with Dowis C. Atkins, Jr., Kelsey-Seybold Clinic
(21 years of service) and Glen W. Spencer, NASA-JSC, (24 years of
service) on February 12, 1988.

22) Annual Reports: Surface Water Quality (Quarterly) Sampling for
NASA-JSC. Prepared by Kelsey-Seybold (Clinic) Medical Support
Services.



xvEPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 1 • SITE LOCATION ANO INSPECTION INFORMATION

(.IDENTIFICATION

tr
II. SITE NAME AND LOCATION
0 1 SITE NAME lift*, common, v atKnmt (Mm. a U.I

NASA-JSC. Thermochemical Testing Area
02 STREET. ROUTE NO-. OR SPECIFIC LOCATION IDENTIFIER

2101 NASA Road 1

Houston (Attachment B-Site Map] JX
OS ZIP CODE

77058 Harris
07COUNTV

CODE

101
08 CONG

OlST

07
09 COORDINATES

.-"SStL..*
10 TYPE Or OWNERSHIP/cn«c»o»«

C A. PRIVATE C*B. FEDERAL.
- F OTHER

G C. STATE G 0. COUNTY G E. MUNICIPAL
C G. UNKNOWN

III. INSPECTION INFORMATION
01 DATE OF INSPECTION

02 , 24/ 88
MONTH OAY YEAR

02 SIZE STATUS

ft ACTIVE
C INACTIVE

03 YEARS OF OPERATION

1966 Present UNKNOWN
BEGINNING YEAR ENDING YEAR

04 AGENCY PERFORMING INSPECTION lC/wc»*r»

C A. EPA G B. EPA CONTRACTOR _

CE. STATE OF. STATE CONTRACTOR
frVvn. or tutni

Q C. MUNICIPAL Q 0. MUNICIPAL CONTRACTOR

t N*n. vl Ami)
g G. OTHER NASA Contractor-Ebasco SffPVtCbs, Inc

OS CHIEF M3PECTOR

Anthony Gardner
06 TITLE

Toxicologist
Or ORGANIZATION

Ebasco
08 TELEPHONE NO.

<214) 978-3185
09 OTHER INSPECTORS

Michael Cruz
10 TITLE

jrwironmental Specialist
1 1 ORGANIZATION

Ebasco
12 TELEPHONE NO.

•214) 978-3164

l

l
14 TITLE

John Herrmann, Services Offioi Chief
IS ADDRESS

NASA-JSC (3 years)

16 TELEPHONE NO

713) 483-3120
Environmental

Don Moen, Services Office
Environmental
Engineer NASA-JSC (20 years) 713*483-3120

James Fowler
hnvi ronmenta l
Manager

Pan Am world Services inc
NASA JSC 7 13 l 483-5207

W.J. Molbert
Director of
Utilities

Clear Lake City Water Aut
900 Bay Area Blvd.,Housto i l 3 > 488- 1164

Environmental
Dowis Atkins Health Services Director Kelsey-Seybold (2.1 years) <713 483-411
_. ,, Facilities
Glenn Spencer Design.Div.

Technical
Assistant NASA. JSC (24 years) (713 483-312(

17ACCESSQAWEDBY
.(CrMCtVMl

& PERMISSION
QWARHANT

ISTtMEOFttSPECTON

10:00 AM

1 9 WEATHER CONDITIONS

60 F - Clear
IV. INFORMATION AVAILABLE FROM
01 CONTACT

John Herrmann
02 OF

NASA JSC

03 TELEPHONE NO.

(713) 483-3120
04 PERSON RESPONSIBLE FOR SITE INSPECTION FORM

Anthony Gardner
Michael Cruz

OS AGENCY 06 ORGANIZATION

Ebasco Service
Inc.

07 TELEPHONE NO.

;214-
978-3185

08 DATE

03 ,02,88
MONTH MY YEAR

EPA FORM 2070-13 (7-81)



&EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 2 • WASTE INFORMATION

1. IDENTIFICATION
01 STATE IQZSITE NUMBER

TX |8800016125

H. WASTE STATES. QUANTITIES. AND CHARACTERISTICS
01 PHYSICALS

U A SOUO
:.: B POWDE
: . c SLUDGI

! : D OTHER

TATES lOwOMinxwD l̂

J » E SLURRY
R. FINES & F LIQUID
E «G GAS

ISp^lrl

02 WASTE QUANTITY AT SITE

IHuH M MMWWMJ

TONS . , .

2

03 WASTE CHARACTERISTICS t&^t' taw uvri

X A TOXC C f SOLUBLE g 1. HIGHLY VOLATILE
fi B CORROSIVE C F. MFECTKXJS Q J EXPLOSIVE
L, C RADIOACTIVE U G FLAMMABLE C K. REACTIVE
£ 0. PERSISTENT U H IGNITABLE C L. INCOMPATIBLE

C M. NOT APPLICABLE

III. WASTE TYPE

CATEGORY

SLU

OLW

.SOL

PSD

OCC

IOC

ACD

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES

HEAVY METALS

IV. HAZARDOUS SUBSTANCES s., *n

31 CATEGORY

SOL
IOC
OCC
IOC
ACD
ACD

01 GROSS AMOUNT

241

unkn
1210
unkn
unkn

02 UNIT OF MEASURE

gals

gals
gals
gals
gals

««•« lor mil <r«ou«>w c«« C*5 MxoMm

02 SUBSTANCE NAME

Freon 113
Hydrazine
Methyl hydrazine
Nitrogen Tetroxide
Hydrochloric
Hydrofluoric

03 CAS NUMBER

76131
302012
60344
10544726
7647101
7664393

03 COMMENTS

Freon 113 (1987)

Methyl Hydrazine
Hydrazine, Nitrogen Tetroxide
Hydrochloric, Hydrofluoric
Ethanol , isopropyl alcohol

04 STORAGE 'DISPOSAL METHOD

Tanks Drum/Recovery
Tanks
Tanks
Tanks

OS CONCENTRATION CONCENTRATION

•

V. FEEDSTOCKS ,s.. ««.-*., *,c« «•««,.„, N/A

CATEGORY

FOS

FDS

FDS

FOS

01 FEEDSTOCK NAME

Hydrochloric Acid
Hydrogen Fluoride

02 CAS NUMBER

7647010
7664393

CATEGORY

FDS

FDS

FDS

FDS

01 FEEDSTOCK NAME 02 CAS NUMBER

VL SOURCES OF INFORMATION |O>. «MCAC n'mxn. .,.«*.*»,. .*-»» m,rM. npomi

I) Interview with John Herrmann (NASA) on 2/24/88.
2) 1987 Annual Waste Summary Report, Submitted to TWC by NASA JSC, 1/20/88.
3) Work Plan: Underground Tank Investigation, NASA JSC. Prepared for NASA-JSC by

Ebasco Services, Inc. January 1988.

EPA FORM 2070-13(7-81)



EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE I 0;

TX

n. HAZARDOUS CONDITIONS AND INCIDENTS

01 LAA. GROUNDWATER CONTAMINATION O2 ifoBSERveCMPATE; Ub/UD/O/ ) D POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
Groundwater contamination has been documented in the 1987 quarterly groundwater
monitoring reports (Attachment C). Principal contaminant and Freon 113
(1,1,2-trichloro-1,2,2-trifluoroethane). (See Part 5. (Ml) Groundwater).

01C 8 SURFACE WATER CONTAMINATION 021~ OBSERVED (DATE 1 K POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
Potential exists if groundwater is hydrologically connected to Forest Lake and Clear
Lake. NASA-JSC has initiated studies to determine if such a connection exists.
Surface water quality sampling is conducted quarterly in JSC ditches and canals.
(See Attachment A)
01 C C CONTAMINATION OF AIR 02 C OBSERVED IDATE J 3£ POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

Potential for nitrogen oxide emissions from the bulk fuel burner.

01 C 0 FIRE EXPLOSIVE CONDITIONS 02 " OBSERVED (DATE I POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION
Potential exists due to the presence of hydrazine and nitrogen tetroxide. NASA is
intimately familiar with the hazards associated with these compounds. Contingency
plans for abating a release of these compounds has been in place since the facility's
inception.

01 3 E DIRECT CONTACT 02 "_ OBSERVED (DATE ) C POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

None alleged.

O1& F CONTAMINATION OF SOIL tn O3* OBSEEWPPIDATF O'-Ztt-O'7 } C POTENTIAL L- ALLEGED
03 AREA POTENTIALLY AFFECTED: UnKflOWn 04 NARRATIVE DESCRIPTION

Soil gas sampling confirmed the presence of Freon 113 near the underground sewer
line leading from Bldg. 356 to the treatment impoundment at Bldg. 358. Studies to
determine the extent of contamination have been initiated.

01 C G DRINKING WATER CONTAMINATION 02 ij OBSERVED (DATE ) D POTENTIAL D ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

None alleged. Potable Water is supplied from surface water (Clear Lake City Water
Authority).

01 n H. WORKER EXPOSURE/INJURY 02 C OBSERVED (DATE: J D POTENTIAL C ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

None alleged.

01 D I. POPULATION EXPOSURE/INJURY 02 O OBSERVED (DATE: » O POTENTIAL D ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

None alleged.

EPAFORM 207O-13 (7-81)



EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTIFICATION
01 STATE |0;
TX •00016125

n. HAZARDOUS CONDITIONS AND INCIDENTS .0

01 C! J. DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

None alleged or observed.

02 C OBSERVED (DATE: D POTENTIAL Q ALLEGED

01 C K. DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION i»cu» .««.'«.f»««i

None alleged or observed.

02 D OBSERVED (DATE: G POTENTIAL D ALLEGED

01 C L. CONTAMINATION OF FOOD CHAIN
04* NARRATIVE DESCRIPTION

02 C OBSERVED (DATE:. D POTENTIAL O ALLEGED

None alleged.

M UNSTABLE CONTAINMENT OF WASTES

03 POPULATION POTENTIALLY AFFECTED:.

02*3 OBSERVED (DATE: 8-2*1-87 )

04 NARRATIVE DESCRIPTION

POTENTIAL Q ALLEGED

Results of the soil gas sampling indicated the unlined portion of the sewer at
Bldg. 356 may be the source of the subsurface contamination.

01 ~ N DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

None alleged or observed.

02 Q OBSERVED (DATE.. C POTENTIAL : ALLEGED

01X: O CONTAMINATION OF SEWERS STORM DRAINS. WWTPs 02 £ OBSERVED (DATE I D POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION
Subsurface contamination has been documented along the chemical sewer line leading
from Bldg. 356 to treatment impoundment at Bldg. 358 (See 11(F) contamination of
soil).
01 ~ P ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

None alleged or observed.

02 Cj OBSERVED (DATE: C POTENTIAL G ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

III. TOTAL POPULATION POTENTIALLY AFFECTED:.

IV. COMMENTS

V. SOURCES OF INFORMATION*..«««„>„.„„.. ,.,.«..»..•»«».«**»..•«««.

1) Subsurface occurrence of Freon 113, Thermochemical Testing Area, NASA JSC.
Prepared for NASA by Ebasco Services, Inc. October 19, 1987.

2) NASA-Manned Spacecraft Center Environmental Pollution Control Plan, Vol. 1
October 1971.

EPAFOflM 2070-13 (7-81)



EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION
PART 4 • PERMIT AND DESCRIPTIVE INFORMATION

I. IDENTIFICATION
01 STATE 102;

I A

II. PERMIT INFORMATION
01 TYPE OF PERMIT ISSUED

(Cf*c* .(Pur «ppf/j

CA NPOE5

02 PERMIT NUMBER 03 DATE ISSUED 04 EXPIRATION DATE OS COMMENTS

CB UIC

CC AIR

CD RCRA

Q£. RCRA INTERIM STATUS TX8800016125
CF. SPCCPLAN

STATE,*™,,, TWC 71022 06-03-82 Solid Waste Registration
LOCAL,̂ ,,, State TDH 30706 06-03-82 TX Dept. of Health Reg 1st.

cxi OTHER(SwK*,, Contract fo • the use of sanltary:s iwer system Clear Lake City Water Auth
CJ. NONE

III. SITE DESCRIPTION

01 STORAGE-DISPOSAL leiacnttnumarl 02 AMOUNT 03 UNIT OF MEASURE 04 TREATMENT/C/»c««i war

C A. SURFACE IMPOUNDMENT

C B. PILES
K C. DRUMS. ABOVE GROUND

SJ D. TANK. ABOVE GROUND

jrj E. TANK. BELOW GROUND
E F. LANDFILL
C G LANDFARM
C H OPEN DUMP

C I. OTHER

drums

see comment ow

D A. INCENERATION
C 8 UNDERGROUND INJECTION

D C CHEMICAL/PHYSICAL

Q D BIOLOGICAL
C E. WASTE OIL PROCESSING

%} F. SOLVENT RECOVERY. \Bldg

C G OTHER RECYCLING/RECOVERY

D H. OTHER

OS OTHER

i A. BUILDINGS ON SITE

06 AREA OF SITE

107

3elow "ground ^an^s are usecj for secondary containment for hydrazine, methyl hydrazine
and nitrogen tetroxide include, two 150-gallon tanks located at Bldg 353 and 354;
1200-gallon and 1800-gallon tanks located at Bldg 356. The three 80-gallon above
ground tanks located at Bldg 356 used for Freon 113 recovery/recycling have secondary
containment.
tote; There are no permitted facilities within the TTA. ^
V. CONTAINMENT

01 CONTAINMENT OF WASTE S(CMcton.f

Q(A ADEQUATE. SECURE D B MODERATE O C. INADEQUATE. POOR O D. INSECURE. UNSOUND. DANGEROUS

02 DESCRIPTION OF DRUMS. DIKING. LINERS. BARRIERS. ETC
Drums are located on the covered concrete loading area of Bldg 356; two drums used for
temporary storage of rinse water from Pickling/Passivation Room; one drum of ethyl
alcohol, one drum of ispropyl alcohol and a pallet of four drums of Freon 113. The
drum storage area has full secondary containment.

V. ACCESSIBILITY

01 WASTE EASILY ACCESSIBLE
02 COMMENTS

DYES 0NO

TTA is a restricted access area.

VI. SOURCES OF INFORMATION rd.wKMi.ikrKK.1 .< UM.MU u*v**>*n* i*t*>«t>

) Final Part B Permit Application, volumes 1 and 2, June I9o5. Prepared by NA^A
by Harding Lawson Associates.

2) Facilities Master Plan, LBJ Space Center NASA, Houston, Texas (September 1980).
3) Interviews with John Herrmann(NASA) and W.J. Molbert(CLCWA) on 2/24/88.

EPAFORM 2070-13(7-81)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART S • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFICATION
01STATEI02SITEiTATEIOZ SITE NUMBER

TX I 8800016125

II. DRINKING WATER SUPPLY

01 TYPE OF DRINKING SUPPLY (See Attachment / ) 02 STATUS

COMMUNITY

NON-COMMUNITY

SURFACE

A. or
c. D

WELL
B. D
D.D

ENDANGERED
A.D
D.D

AFFECTED

B.D
E. D

MONITORED
C.D
F.O

03 DISTANCE TO STTE

A..
B..

-(ml)
-{mi)

III. GROUNOWATER

01 GROUNOWATER USE IN VICINITY (Owe* on.)

C A. ONLY SOURCE FOR DRINKMG o B. DRWKJNG

COMMERCIAL. INDUSTRIAL. IRRIGATION

C C. COMMERCIAL. INDUSTRIAL. MRIGATION & 0. NOT USED. UNUSEABLE
/ — • ._ . |« . .(See Attachment A
and Attachment D)

02 POPULATION SERVED BY GROUND WATER . unknown
(NASA Well 2)

03 DISTANCE TO NEAREST DRINKING WATER WELL . 0.25
04 DEPTH TO GROUNDWATER

60-70 .(ft)

os DIRECTION OF GROUNOWATER FLOW

E-NE

O8 DEPTH TO AQUIFER
OF CONCERN

60-70
07 POTENTIAL YIELD

OF AQUIFER

Unknown (god)

08 SOLE SOURCE AQUIFER

D YES &NO

09 DESCRIPTION OF WELLS (MMing utug.. cum. «rxj iK«a» mum re eccuMUso KM) »UM««<J

No wells completed in aquifer on concern. Potable water wells In the vicinity are
completed In Chicot aquifer (Alto Loma Sands); approx. depths 530'-700'. TTA
monitoring wells completed at depths between 80-90'

0 REC-ARGE AREA

CXYES

GNO
COMMENTS Surface Infiltration

11 DISCHARGE AREA

XD YES
CNO

COMMENTS
Possibly NASA Ditch 19
(Forest Lake Tributary)

IV. SURFACE WATER

01 SURF ACE WATER USE :»««•»)

3£ A RESERVOIR. RECREATION
DRINKING WATER SOURCE

O 8. IRRIGATION. ECONOMICALLY
IMPORTANT RESOURCES

Q C. COMMERCIAL. INDUSTRIAL C D. NOT CURRENTLY USED

02 AFFECTED POTENTIALLY AFFECTED BOWES OF WATER

NAME: (Note: Not used as a drinking water source) AFFECTED DISTANCE TO SITE

Forest Lake (aka Mud Lake) o 0.35
Clear Lake a 0.5

; a

(mi)

(mi)

(mir

V. DEMOGRAPHIC AND PROPERTY INFORMATION

01 TOTAL POPULATION WITHIN (See Attachment A)

HO Of PtHSONS

TWO (2) MILES OF SITE

B 49040
NOOFKRSONS

THREE (31 MILES.OF SITE

e 66214
NO OFVEHSONS

02 DISTANCE TO NEAREST POPULATION

on site

03 NUMBER OF BUILDINGS WITHIN TWO (21 MILES OF SITE

unknown
04 DISTANCE TO NEAREST OFF-SITE BUILOMG

0.04 -(mi)
os POPULATION WITHIN VICINITY OF SITE ifre

Population is primarily daytime urban workers. Moderately dense restdental areas
within 1-3 miles of site. Commercial development within vicinity of site Includes
hotels, restaurants, office buildings and shopping centers. According to the NASA
Personnel Office, there are approximately 5,000 daily workers on NASA-JSC.

EPA FORM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE

CITE INSPECTION REPORT

PART S • WATER. DEMOGRAPHIC. AND ENVIRONMENTAL DATA

I. IDENTIFICATION

01 (TATCIOi llTf HutMER

TY

VI. ENVIRONMENTAL INFORMATION

01 PERMEABILITY OF UNSATURA TED 2ONE .C*K*.»..

XT A 10-«- 10-«cm-iec .' B 10-* - 10-*em/»K C C 10" - 10-'cm/»»c D GREATER THAN 10'* cm/Me

02 PERMEABILITY OF BEDROCK C«K»«M.

_; A. IMPERMEABLE Z B RELATIVELY IMPERMEABLE C C. RELATIVELY PERMEABLE C D. VERY PERMEABLE

03 DEPTH TO BEDROCK

> innnn

04 DEPTH QF CONTAMINATED SOIL ZONE

nnlfnnwn mi

0* SOIL PH

4.5-3.4

Oe NET PRECIPITATION

45

07 ONE YEAR H HOUR RAmf AU. 08 SLOPE
SITE SLOPE

0.1
DIRECTION OF STTE SLOPE, TERRAIN AVERAGE SCOPE

NNE

09 FLOOD POTENTIAL

TTA is not in a floodplai
SITE IS IN YEAR FLOODPLAIN

1C

SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. WVERINE FLOOOWAY

Potential for Hurricanes (June to October)
11 DISTANCE TO WETLANDS,Her.

E5TUARINE OTHER

0.3 .(mi) .(mo

12 DISTANCE TO CftfflCAL HABITAT m .

.(mi)

ENDANGERED SPECIES:

13 LAND USE IN VICINITY

DISTANCE TO

COMMERCIAL/INDUSTRIAL

0.5 .(mil

RESIDENTIAL AREAS. NATIONAL/STATE PARKS.
FORESTS. OR WILDLIFE RESERVES

Armand Bayou Nature Center
B 0.5 lmi> C.

AGRICULTURAL LANDS
PRtMEAGLANO AQLAND

.(ml) D.

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

The Thermochemical Testing Area is a secured, controlled access area within the
Johnson Space Center. It is a flat (0.1% slope) and open grassy area with only
a few trees in the far NW corner. Ditch 19, which drains to the NNE, crosses the
SE corner of the area. The surrounding terrain is very similar with the slope
increasing slightly (2-3%) and more trees within the area directly to the north
of the site.

VH. SOURCES Of INFORMATION «m«we*< •»•«••»< •• •».*.! M>W*M»M *•*«.. Attachment

1) Subsurface Exploration and Monitor Well Installation, JSC, Houston, Texas. Report
to Pan Am World Services Inc. by National Soils Services Division. December 1986.

2) Interview with W.J. Molbert, Director of Utilities CLCWA on 2/24/88.
3) Master Site Plan, JSC, Houston, Texas May 27, 1987.
4) Soil Survey of Harris County, Texas. U.S. Soil Conservation Service, August 1976.



S-EPA
POTFNTf A". HA7ARnouR WAST? «?ITF --• •OENTIFICATION

SITE INSPECTION REPORT °'4T
Y

ATE "o^ ,̂ ,,

N. SAMPLES TAKEN ty/A

SAMPLE TYPE

GROUNOWATER

SURFACE WATER

WASTE

AIR

RUNOFF

SPILL

SOB.

VEGETATION

OTHER

01 NUMBER OF 02 SAMPLES SENT TO 03 ESTIMATED DATE
SAMPLES TAKEN RESULTS AVAILABLE

HI. FIELD MEASUREMENTS TAKEN N/A

01 TYPE 02 COMMENTS

IV. PHOTOGRAPHS AND MAPS

Of TYPE CX GROUND 01 AERIAL 02 M CUSTODY of John Herrmann. NASA-JSC
/HOT. at vgamttMn o/ •trJmrA*0

03 MAPS 04 LOCATION OF MAPS
jpYEs John Herrmann, NASA-JSC

V. OTHER FIELD DATA COLLECTED <*w» •*•/•«. »«e.OT<*,i

No field data collected.

VI. SOURCES OF INFORMATION <CM u«y< r.-̂ .-c., , • w .-. ••», urn** *•«»„« tmn:

EPA FORM 2070-13(7-81)



~ fmf^m POTENTIAL HA2AR

^vEr^X, SITEINSPEC1
^^t-l f-~l PARTT-OWNEf

II. CURRENT OWNErVS)

MMAMl

NASA-.KP rX88000lfi!25
G3STRU1 AOORtSS.'O *.. *•{.< .« 04 SIC COCK

?im NASA Rnarf 1 Q-fifil
3J CITY IX STATl

Houston TX
QINAMl

C3STRE.E1 ADORLS&irC to- "'•.•• ." •

01 CITY 06 STATE

01 MAMt

07 ZIP COOt

77058
C;D»BNUMB;K

C*4 SC CODt

or ZIP cow

OZ O»B KUMBE*

03 STREET ADDRESS •» o tot KfD • we . 34 S<C COW

05 CITY DC STATf

D'. HAUL

OTZ*CODE

OiO-iNUMBEP

03 STREET ADDRESS .'• O •» *'D. .ic • 04 SIC COSE

Oi CITY 0* STATE 07 ZIP CODt

III. PREVIOUS OWNERS) «*. «e,- ̂ .- v,
Ot NAMi

Rice University
03 STREET ADORc&S • O *,> Ktut «.- •

OSOTY 0* STATE

Houston TX
01 HAUL

Humble Oil and Refinina

OJO»I NUMBS*

045CCODf

07 ZIP COM.

020+CNUMWR

03 STREET ADDRESS »0 *>.•'&» «t . 04SCCODE

OiClTK Ot STATE

Houston TX
O1 KAMI

C-TZIPCOOC

S.-D.»NUMB£IV

03 STRIE1 ADDRESS •• C *>. KCC. .K i C.4 SC COM

OiCITY OtS'ATl or ZIP COM

nOUS WASTE SITP ' IDENTfflCATION

riON REPORT "'L'*" °-*'T"'""«"1

i INFORMATION —IX,. 8annfTifii?i;
rARENI COMPANY .WMM4

0» NAMI 0»D.»NUMBl»

OSTREIT ADDRESS <' O tai Iff* «>. i 1 1 SiC CODf

IZD1V 13STATE

06 SAWS

l.ZIPCOCX

c.i:>»ervjMBtt.

10 STREET ADDRESS" O ftu <WO» .if . 1 ISC COM

12 CITY «3 STATE

OthAML

10 STREET ADDRESS, »O k. *<fi« *t .

1ICIT> 13 STATE

04 HAMS

19 STREET ADDRESS > C *)• »«t» .1:

1.CTY 13 STATE

14 ZIP COOt

OWD-tNUUBEP.

11SCCOM

»4 ZIP COOt

0»D~«NUMK*

ilSCCOM.

1 ' ZIP COOt

IV. REALTY OWKER<S).«««- «•»» ,:»>«•
01 HAW;

03 STREET ADDRESS. »0 ft>. «'t« .x .

Oi CI'V OC STATE

Cl NAME:

OZD+«NUMB£»

0< SIC COW

07 ZIP CODE

03 STREET ADDRESS -r O fe> A»c • MO O4 SC CODE

0»CT» OS STATE

91 (KAMI

OSSTREfT ADDRESS »O •»• «'O< «i .

OiCIT» 06 STATS

0' ZIP COM

04 SC CODf

or ZIP COM

V. SOURCES OF INFOHMATtOHic...̂ ., *..,*,., ., .,.,.„. û ,.*,̂  w .̂,

1) Facilities Master Plan, LBJ Space Center - NASA, Houston, Texas
September 1980.

2) Final Part B Permit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding Lawson Associates.



-. «•,.» j. POTENTIAL HAZAR
«VFPA SITEINSPECl
^*rfc_I f-l PARTI-OPERAT<

II. CURRENT OPERATOR ,*«,«. •«<*„,»„..*.„

01 NAME

Same
03 STREET ADDRESS (PO tai.*roi.*ci

OS CITY 06 STATE

02 D+B NUMBER

04 SC CODE

07 ZIP CODE

08 YEARS OF OPERATION OS NAME OF OWNER

HI. PREVIOUS OPERATOR(S>«-i«*~«»« .»»«.«,«««rw, *.»««-,

01 NAME

03 STREET ADDRESS (f 0. te*. fro t. ml

OS CtTY/ 06 STATE

02 0+t NUMBER

04 SC CODE

07 ZIP CODE

OB YEARS OF OPERATION OS NAME OF OWNER DURING THIS PERIOD

01 NAME 02 D+B NUMBER

03 STREET ADDRESS ifO.fof.HfOt.mte.i 04 SIC CODE

OS CITY OB STATE 07 ZIP CODE

06 YEARS OF OPERATION 08 NAME OF OWNER DURING THIS PERIOD

01 NAME

03 STREET ADDRESS If O. fci HfOi.tK,

OS CITY oe STATE

02 0*6 NUMBER

04 SC CODE

07 ZIP CODE

OB YEARS OF OPERATION 08 NAME OF OWNER DURING THIS PERIOD

IV. SOURCES OF INFORMATION <aw«Mc*c ««*«»,

DOUS WASTE SITE (.IDENTIFICATION
'IOM RPPORT O1 STATE 02 SITE NUMBER
iwn ncrwn i _„ QQfifim £1 OC

>R INFORMATION ' A • OOUUU i 0 1 £3

OPERATOR'S PARENT COMPANY **,,««»..

10 NAME

1 2 STREET ADDRESS If O •» «'0 *. .re l

14CITY 1SSTATE

11 0*8 NUMBER

13 SIC CODE

16ZIPCOOE

PREVIOUS OPERATORS' PARENT COMPANIES <»««».,

10 NAME 11 O+BNUMBER

1 2 STREET ADDRESS ifo toi.HfOf.KI 13 SC CODE

14 CITY IS STATE

10 NAME

12 STREET ADDRESS 00 lei.troi.nc.i

14 CITY IS STATE

10 NAME

12 STREET ADDRESS ifO ta* nroi «e;

14 CITY 1S STATE

ie ZIP CODE

11 D+BNUM6ER

13 SC CODE

1BZIPCODE

1 1 D+B NUMBER

13 SC CODE

16ZIPCODE

9 IMM MM. lime* •MryiH. MfOrt»>

tPAFORMJ070-13|7-eit



si r-*-*A POTENTIAL HAZAF
V&tPA SITEINSPEC

* PART9«GENERATOR/TRA

WOUS WASTE SITE '; '?ENT

riON REPORT 01 .!TV
ATE

FICATION
02 SITE NUMBER

ftannmKi9t;

U. ON-SITE GENERATOR

NASA-JSC

020+ B NUMBER

FX8800016125
03 STREET ADDRESS IfO. Bat. nnt. m.i

2101 NASA Road 1
oscmr o« STATE

Houston TX

04 SIC CODE

9661
07 ZIP CODE

77058
lit. OFF-SITE GENERATORS)
01 NAME 02 D+B NUMBER

03 STREET ADDRESS (t.O. Ou. KfO f, m.l

05 CITY 06 STATE

01 NAME

04 SC CODE

07 ZIP CODE

02 0+B NUMBER

03 STREET ADDRESS If. O. *>.. HfO •. «c.)

05 CITY 06 STATE

04 SIC CODE

07ZIPCODE

01 NAME

03 STREET ADDRESS if 0 la*. ffOt. Me.)

05 CITY 06STA1

01 NAME

O3 STREET ADDRESS IP 0. *u. ffO ». Me.)

05 CITY 06STA1

IV. TRANSPORTERS)
01 NAME 02 0+B NUMBER

03 STREET ADDRESS IP 0. ftu. KfO t «c.;

OSCTTY 06 STATE

01 NAME

04 SC CODE

07 ZIP CODE

02 D+B NUMBER

03 STREET ADDRESS (f.O. *». KfO f. He.)

05 CITY 06 STATE

04 SC CODE

07 ZIP CODE

V. SOURCES OF INFORMATION .̂w *̂*.™.,..,.,,

01 NAME

03 STREET ADDRESS if O. *». KfO •. iK.I

OS CITY 06STA1

01 NAME

03 STREET ADDRESS (CO to, KfO'. IK.I

OS CITY 06STA

•f»M»t MrnPtolMfyM. MOOrt»)

02 D+B NUMBER

04SCCO06

rE 07 ZIP CODE

02 0+8 NUMBER

04 SIC CODE

PE 07 ZIP CODE

02 0+9 NUMBER

04 SC CODE

FE 07 ZIP CODE

02 D+B NUMBER

04 SC CODE

FE 07Z>>COOE

1) Facilities Master Plan, LBJ Space Center - NASA, Houston, Texas. (September 1980).
2) Final Part B Permit Application, Volumes 1 and 2, June 1985.

Prepared for NASA-JSC by Harding Lawson Associates.

EPA FORM 2070-13 (741)



&EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 10 • PAST RESPONSE ACTIVITIES

I. IDENTIFICATION
01 STATE! 02 SITE NUMBER

p.annnifii?5

IL PAST RESPONSE ACTIVITIES

01 Q A. WATER SUPPLY CLOSED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 a B. TEMPORARY WATER SUPPLY PROVIDED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 D C. PERMANENT WATER SUPPLY PROVIDED
04 DESCRIPTION

02 DATE. 03 AGENCY

N/A

01 C D. SPILLED MATERIAL REMOVED
04 DESCRIPTION

02 DATE. 03 AGENCY

N/A
01 a E. CONTAMINATED SOL REMOVED
04 DESCRIPTION

02 DATE. 03 AGENCY

N/A
01 D F. WASTE REPACKAGED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 O G. WASTE DISPOSED ELSEWHERE
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 C H. ON SITE BURIAL
04 DESCRIPTION

NZA

02 DATE. 03 AGENCY

01 D I. M SITU CHEMICAL TREATMENT
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 Q J. IN SOU BIOLOGICAL TREATMENT
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 D K. M SITU PHYSICAL TREATMENT
04 DESCRIPTION

M/A

02 DATE. 03 AGENCY

01 Q L ENCAPSULATION
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 O M. EMERGENCY WASTE TREATMENT
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 Q N. CUTOFF WALLS
04 DESCRIPTION

02 DATE. 03 AGENCY

J/A.
01 a O. EMERGENCY DUONG/SURF ACE WATER DIVERSION
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 D P. CUTOFF TRENCHES/SUMP
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

01 O 0. SUBSURFACE CUTOFF WALL
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY

EPA FORM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 10 • PAST RESPONSE ACTIVITIES

I. IDENTIFICATION
01 STATE! 02 SITE NUMBER

II PAST RESPONSE ACTIVITIES M^—O,

01 C R. BARRIER WALLS CONSTRUCTED
04 DESCRIPTION

02 DATE. 03 AGENCY

N/A

01 C S. CAPPING/COVERING
04 DESCRIPTION

02 DATE. 03 AGENCY.

N/A

01 3 T. BULK TANKAGE REPAIRED
04 DESCRIPTION

02 DATE. 03 AGENCY.

N/A
01 C U GROUT CURTAIN CONSTRUCTED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 C V. BOTTOM SEALED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 n W. GAS CONTROL
04 DESCRIPTION

02 DATE. 03 AGENCY.

N/A

01 C X. FWE CONTROL
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 Z. V. LEACHATE TREATMENT
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 C Z. AREA EVACUATED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 C 1. ACCESS TO SITE RESTRICTED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 ~ 2. POPULATION RELOCATED
04 DESCRIPTION

N/A

02 DATE. 03 AGENCY.

01 33. OTHER REMEDIAL ACTIVITIES
04 OESCRlPnON

02 DATE. 03 AGENCY.

The process sewer line at Building 356 has been plugged at the building, in order to
eliminate continued flow Into the line. NASA has flushed the line and sampled the
effluent; only trace amounts of Freon 113 detected. NASA is in the process of
installing slip-liners in the sewer lines and is proceeding with plans for a remedial
investigations, risk assessment, source control corrective action and groundwater
treatability Study. NASA JSC Initiated negotiations with EPA and TWC in October 198?
for a remedial investigation of the area.

M. SOURCES OF INFORMATION ••< . ; »•««• «.i WOT nwvM

1) Interview with John Herrmann, NASA-JSC on 2/24/88.
2) Subsurface Occurrence of Freon 113, Thermochemical Testing Area,

NASA-JSC; Ebasco Services, Inc. (October 19, 1987).

EPA FORM 2070-1317



vvEPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 11 - ENFORCEMENT INFORMATION

I. IDENTIFICATION
01 STATE
IX

02 SITE NUMBER
8800016125

». ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION 1 YES NO ($pg

02 DESCRIPTION OF FEDERAL. STATE. LOCAL REGULATORY ENFORCEMENT ACTION

The Texas Water Commission (TWC) concurred with the NASA recommendations and
schedule of implementation for the proposed source control corrective action,
release risk assessment, preliminary remedial investigation and groundwater
treatability study. The TWC also recommended that the upper sand unit
(12 to 18 feet below land surface) be included in the investigation. The final
report is to be submitted to TWC by June 15, 1987.

The Environmental Protection Agency, Region VI recommended that a shallow well
(10 feet) be installed in the vicinity of MW-32, a well survey be conducted to
determine the use of the 60-foot sand and the contined monitoring of all well.

(See Attachment E)

HL SOURCES OF INFORMATION KM IMC*C w.rw.c« «; iw.-wi urw. ««,«•. mwrni

1) Letter to Mr. K.B. Gilbreath, NASA-JSC from Mr. S.B. Poel,TWC-Hazardous and Solid
Waste Division; February 4, 1988.

2) Letter to Mr. K.B. Gilbreath, NASA-JSC from Mr. R.E. Hannesschlager, EPA-Superfund
Fnfnrrpmpnt Branrh: November 27. 1987.

EPAFORM 2070-13 (7*1)



ATTACHMENT A

Part 3-II (B). Surface Water Contamination (continued)

Samples are analyzed for metals, pH, cyanide, phenol and coliform
bacteria. All potentially contaminated runoff from the TTA is carried
to a collection facility where it is sampled prior to discharge to the
sanitary system.

Part 3-V. Sources of Information (continued)

3) 1987 Quarterly Groundwater Monitoring Reports, NASA JSC.
Prepared by Kelsey-Seybold Environmental Health Laboratory
(Attachment C).

4) N.I. Sax, Dangerous Properties of Industrial Materials, Sixth
Edition, Van Nostrand-Reinhold Company; 1984.

Part 5-II Drinking Water Supply (continued)

The primary source of drinking water for JSC is treated surface water
(Lake Houston and Trinity River) supplied by the City of Houston
through the Clear Lake City Water Authority. JSC maintains two
on-site potable water wells for emergency use only.

Part 5-III. Groundwater (continued)

The aquifer of concern is at a depth of approximately 60' below ground
surface. The potential yield is unknown, however, the aquifer is
characterized as follows:

Direction of flow = E - NE
Piezometric surface = ±10' below ground surface
Aquifer thickness = +30 feet
Average transmissivity = 1.67 sg cm/sec
(Source: Natural Soil Services, 1986)

Clear Lake and Forest Lake may be hydraulically connected to the 60'
aquifer. No wells are known to be completed in the 60' aquifer in the
vicinity of the site (other than site monitor wells).

The potential yield of the primary aquifer of concern is unknown. The
transmissivity has been reported as 0.18 sg cm/sec (Harding Lawson,
1985).

Part 5-V. Demographic and Property Information (continued)

o Population with 1 mile radius of JSC Thermochemical Testing Area:

50% of Taylor Lake Village Population 1,867
80% of Nassau Bay Population 5,674
30% of Clear Lake Population 9,784
40% of Webster Population 1.457

18,746



Attachment A
(Continued)

o Population within 2 mile radius of JSC Thermochemical Testing
Area:

100% of Taylor Lake Village Population 3,734
60% of El lago Population 3,094
90% of dear Lake Population 29,244
100% of Webster Population 3,643
30% of Seabrook Population 2,232
100% of Nassau Bay Population 7.093

49,040

o Population within 3 mile radius of JSC Thermochemical Testing
Area:

100% of Nassau Bay Population 7,093
100% of Taylor Lake Village Population 3,734
100% of El Lago Population 5,157
100% of Clear Lake Population 32,493
100% of Webster Population 3,643
100% of Seabrook Population 7,440
60% of League City Population 12,511
100% of Clear Lake Shores Population 1.236

73,307

(Source: Facilities Master Plan, LBJ Space Center NASA, Houston,
Texas. September 1980).

Part 5-VIII. Sources of Information (continued)

5) Final Part B Permit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding Lawson Associates.

6) Interviews with John Herrmann and James Fowler on February 24,
1988.

7) Records of Wells, Drillers' Logs, Water-Level Measurements and
Chemical Analyses of Groundwater in Harris and Galveston
Counties, Texas. 1980-84 U.S. Geological Survey, Open File
Report 87-378. 1987.

8) Ground-water Withdrawals and Changes in Ground-̂ water Levels,
Ground-water Quality and Land-surface Subsidence in the Houston
District, Texas, 1980-84. U.S. Geological Survey,
Water-Resources Investigation Report 87-4153. 1987.

9) Personal Contact, Harris-Galveston Coastal Subsidence District,
J.C. Holzshuh, Senior Hydrologist, March 1, 1988.

10) Geological Highway Map of Texas, American Association of
Petroleum Geologists and U.S. Geological Survey. 1973.



ATTACHMENT B

Part 1 IV(04) continued:

and Freon 113 are generated in the Therinodhemical Testing Area (TTA).
Cooling tower blow3own containing chromium, copper and zinc is
chemically treated in a RCRA-exempt blowdown treatment facility prior
to discharging to a POTW. The sludge from the treatment unit is
dewatered in concrete beds prior to off site disposal. The filtrate
from the drying beds is returned to the blowdown treatment facility.

Part 1 IV(05) continued:

Diesel and JP-4 fuels were burned in an earthen pit north of Building
358 for fire fighting training. Depth to the groundwater aquifer is
between 60-70 feet. This pit is no longer used for fire training.
Analytical results of a composite surface soil sample and a surface
water sample from this pit are provided in Attachment C. Numerous
waste spills have been documented in NASA JSC Incident Reports (See
Part 3 II(m)). In the past, Ditch 25 has received spill runoff and
the discharge of spent processing solutions and wash water from the
Photographic Services Division Laboratory. Controls have been
implemented to eliminate waste water discharges to this ditch.

Part 3 II (A) continued:

in the TTA indicated that the subsurface contamination occurs near the
Building 356 underground sewer line. NASA-JSC has initiated
additional investigations and corrective action measures for the TTA.
The plans for these investigations have been submitted to the EPA and
the Texas Water Commission.

Part 3 II(B) continued:

metals, pH, cyanide, phenol and coliform bacteria.

Part 3 II (M) continued:

response activities were documented in incident reports. Three spills
from the Building 8A hazardous waste tanks occurred on March 18, March
24 and April 3, 1980 from over topping the tanks. Separate incident
reports indicated the maximum volume of spilled liquid was between 50
and 100 gallons per incident. The tank at Building 358 used for
treating hydrazine waste overflowed on April 4, 1981. See Attachment
F for copies of incident (spills) reports obtained from NASA JSC
files. Sample analysis data from the Building 338 sand blasting area
are provided in Attachment C.



ATTACHMENT C

NASA
«a,,ona. aeron^ .nd sp«e Ad
>.»ndcnB Johnton Space Center

ENVIRONMENTAL HEALTH LABORATORY ANALYSIS REQUEST

Organiiation Mail Code Pnone

Sample Description

ISC Form U96 (R.vMiri?) NASA-JSC



N.«,ona, AeronauliC, and Space Adr,,n,s,rat,on ENVIRONMENTAL HEALTH LABORATORY ANALYSIS REQUEST
lyndonB Johnson Space Center

Organizati Mail Code Phone

Sample Description

Log No Sample No.

Source'
Analysis

Log No Sample No.

Source'
Analysis

Log No Sample No.

Source'
Analysis

JSC Form 1I9C (Rao Mar (7) NASA-JSC



KELSEY SEYBOLD
ENVIRONMENTAL HEALTH LABORATORY

ANALYSIS REPORT

Requestor:
DON MOEN

Oaanization:
NASA

Mail Code:
JJ2

Telephone:
483-3113

Sample Description

Sample Type:
CONTAINMENT WATER

Source:
B358 FIRE PIT

Collection Date:
12-11-87

In-Lab Date:
12-11-87

SAMPLE ANALYSIS ATTACHED

Report To:
WARREN SPROUL

Organization:
KELSEY-SEYBOLD

Mail Code:
SD23

Telephone:
483-6472

APPROVAL: '87 LAB SUPERVISOR



Laboratory Log #1197

Se (Selenium)

Mn (Manganese)

Zn (Zinc)

Cr (Chromium)

Pb (Lead)

Fe (Iron)

Ni (Nickel)

Cu (Copper)

As (Arsenic)

Ba (Barium)

Ag (Silver)

Cd (Cadmium)

Be (Beryllium)

Tl (Thallium)

Hg (Mercury)

<0.05 mg/l

0.022 mg/l

0.015 mg/l

<0.01 mg/l

<0.05 mg/l

0.484 mg/l

<0.01 mg/l

<0.01 mg/l

0.079 mg/l

<0.01 mg/l

<0.05 mg/l

<0.01 mg/l

<0.001 mg/l

<0.07 mg/l

<2 ug/l



Laboratory Logttll97

Vinyl Chloride

1,1-Dichloroethylene

Trans-1,2-Dichloroethylene

Benzene

Fluorobenzene

Di fluorobenzene

Tr ichloroethylene

Trans-1f3-Dichloropropene

Toluene

Tetrachloroethylene

Chlorobenzene

Ethyl benzene

Meta/Para-Xylene

Ortho-Xylene

1,3-Dichlorobenzene

1,2-Dichlorobenzene

1,4-Dichlorobenzene

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l



Laboratory Log#1197

Chloromethane

Bromomethane

Chloroethane

Trichlorof1uoromethane

Refrigerant 113/22

Methylene Chloride

1 r 1-Dichloroethane

Chloroform

1,1,1-Tr ichloroethane

Carbon Tetrachloride

1t2-Dichloroethane

1,2-Dichloropropane

Bromodichloromethane

1,1t2-Trichloroethane

Tetrachloroethylene

Chlorodi bromomethane

Bromoform

1,1,2,2-Tetrachloroethane

< 5.0 ug/l

< 5.0 ug/l

< S.O ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l

< 5.0 ug/l



Medical Support Services NASA-Johnson Space Center
Houston. Texas 77058
713/483-4111

Kelsey-Seybold Clinic, RA.

SD23(I)
ES-87-22 ATTACHMENT D

1 5 13S7

TO: Technical Manager/SD24
Contract NAS 9-17070

THRU: Project Manager/SD22

FROM: Deputy Project Manager/SD23

SUBJECT: First ̂Quarterly Report for Groundwater Monitoring Program,
January, February, March 1987. NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste
permit, samples were collected from fifteen (15) wells placed around the
waste storage tanks at Buildings 227, 9, 8a, 17. Seven (7) new wells in
the Building 358 and TTA areas were not monitored because access road-
ways have not been installed. The samples were analyzed for potability
parameters, groundwater quality indicators, JSC site specific parameters
and toxic organic pollutants (EPA priority pollutants). Results are
attached.

Priority pollutants and three (3) turbidity measurements were analyzed
by PSI Laboratories. All other analyses were performed by EHS.
Specific conductance, pH and hydrazine were measured in the field with
portable instruments. Water depth was measured in each well and the
well headspace was tested for aromatic hydrocarbons using MSA detector
tubes (none were found) prior to well purging. Each well was purged at
least three (3) casing volumes of water (below the miser) before
sampling.

The upgradient wells were analyzed for all priority pollutants. Down-
gradient wells were checked for volatile priority pollutants during
trihalomethane analysis. All wells were tested for pesticides and herbi-
cides. The actual turbidity readings of tested wells will be listed with
the other wells designated less than 5 NTU by visual inspection.

Endrin and methoxychlor were detected in small amounts in monitoring
wells (M.W.) 4 and 14 and Silvex (2, 4. 5T-P) was detected in M.W. 11
and 12.

Of significant importance, trichloroethylene was detected in M.W. 12
and 11 downgradient from the 8a tanks. The higher concentration was
in M.W. 12 (the nearer well). The sampling depths of these wells is



SD23(I) 2
ES-87-22

Subject: First Quarterly Report for Groundwater Monitoring Program,
January, February, March 1987, NASA/JSC.

slightly less than 80 feet and the ground strata in that area has approxi-
mately 50 feet of low permeability clay overlay. Further investigation
should be made of possible contamination sources.

V? >l

>tfX *» » ** ^^^

Dowis C. Atkins, Jr.

DCA/WWS/js

Distribution:

SD22/Walter R. Hein, M.D.
JJ12/John Herrmann (2)

Files (8)



NASA-Johnson Space Cente
Houston. Texas 77058
713/48M111

Technical Manager/SD/4
Contract MAS 9-1707

JUL 9 1987

Project Manager/502

Deputy Project Manager/SD23

SUBJECT: gej30.Bd̂ i3uay*Srlŷ eDort for Groundwater Monitoring Program,
April, May, June 1987, NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste
permit, samples were collected from twenty-two (22) wells placed around waste
storage tanks at Buildings 227, 9, 8a, 17, Thermochemical Test Area
(TTA) and 358 waste storage area. The seven (7) new wells in TTA and
358 areas were accessible at the time of sampling so they were monitored
for all parameters for the first time. All wells were analyzed for
potability, groundwater quality indicators, JSC site specific parameters
and toxic organic pollutants. Results are attached.

EPA Priority Pollutants were done on four (4) upqradient wells only by
PSI Laboratories. Five (5) turbidity measurements were made by PSI on
wells which appeared to be over 5 NTU turbidity. All other analyses
were performed by EHL. Specific conductance, pH, temperature and
hydrazine were measured in the field with portable instruments. Water
deoth was measured in each well and the well headsoace was tested for
aromatic hydrocarbons using MSA detector tubes (none were found) prior
to well purqinq. Each well was purged at least three (3) casing volumes
of water (below the miser) before sampling.

Uoqradient wells were analyzed for all priority pollutants and downgra-
dient wells were checked for volatile priority pollutants only during
trihalomethane analysis. All wells were tested for pesticides and
herbicides. The actual turbidity reading of tested wells are listed
with the other wells designated less than 5 NTU by visual inspection.

'-•» M.5/3
Trichloroethylene was detected again in M.W. 11 and M.W.^12 in approxi-

a s _the fir s tqu ar ĵjrĵ ^affiiĵ g^^^^^
^2*t̂ lTlfprl8et̂ ane^3lMiH§^̂ ^5

•,«- , ̂ _,,̂ lW^ma!l'lmrjunts of total'ncfirrjfnTum
were detectedjriseverii of the new downqradient wells (M.W. 33 ,34 and
35). ĵ mSMMStSFar̂ ^

•Tz



Subject' Second Quarterly Report for Groundwater Monitoring Program,
"April, May, June 1987, NASA/JSC.

This contamination appears to have significantly increased the TOx of
this well over other wells in the area. Small concentrations of other
chlorinated hydrocarbons were also detected in M.W. 32. A small amount
of Refrigerant 113 was also found in M.W. 36. All other parameters
appear at usual concentrations for all wells.

Dowis C. Atkins, Jr.

DCA/WWS/js

Distribution:

SD/Walter R. Heln, M.D.
JJ12/John Herrmann (2)

Files (8) '
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Medical Support Services NASA-Johnson Space Center
Houston. Texas 77058
713/483-4111

Kelsey-Seybold Clinic, P.A.

SD23U)
ES-87-57

TO: Technical Manager/5024
Contract NAS 9-17070

THRU: Project Manager/5022

FROM: Deputy Project Manager/5023

SUBJECT: Third Quarterly Report for Groundwater Monitoring Program,
July, August, September 1987, NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste permit,
samples were collected from twenty-two (22) wells placed around waste
storage tanks at Buildings 227, 9, 8a, 17, Thermochemical Test Area (TTA)
and 358 waste storage area. All wells were analyzed for potability,
groundwater quality indicators, JSC site specific parameters and toxic
organic pollutants. Results are attached.

EPA Priority Pollutants were done on the four (4) upgradient wells by PSI
Laboratories. Five (5) turbidity measurements were made by PSI on wells
which appeared to be over 5 NTU turbidity. All other analyses were per-
formed by EHL. Specific conductance, pH, temperature and hydrazine were
measured in the field with portable instruments. Water depth was measured
in each well and the well headspace was tested for aromatic hydrocarbons
using MSA detector tubes (none were found) prior to well purging. Each
well was purged at least three (3) casing volumes of water (below the
miser) before sampling.

Upgradient wells were tested for all priority pollutants and downgradient
wells only for volatile priority pollutants during triha1omethane analyses.
All wells were tested for pesticides and herbicides. The actual turbidity
reading of tested wells are listed with the other wells designated less
than 5 NTU by visual inspection.

Two acid extractable phenolics were detected in the low parts per billion
range in several wells. These are not believed to be a new occurance
but due to lower detection limits of the test over previous analytical
results. Gross Alpha counts of three monitoring wells (11, 12 and 15)
are over 5 picocuries per liter allowable for drinking water.



SD23(I)
ES-87-57

Subject: Third Quarterly Report for Groundwater Monitoring Program,
July, August, September 1987, NASA/JSC.

Delineation and identification of which Alpha emitting agents are
present will follow at a later date. The slight trichloroethylene
contamination in Monitoring Wells 11 and 12 has diminished to near the
reporting limit. Refrigerant 113 (1,1,2-trichloro-1,2,2-trifluoroethane)
in Monitoring Well 32 has diminished to less than one part per million;
however, it is higher in Monitoring Well 36 (which is downgradient of
Monitoring Well 32). All other parameters appear at usual concentrations
for all wells.

Dowis C. Atkins, Jr.

DCA/WWS/js

Distribution:

SD22/Walter R. Hein, M.D.
—> JJ12/John Herrmann (2)

Files (5)



Medical Support Services NASA-Johnson Space Center
Houston, Texas 77058
713/483-4111

"Kelsey-Seybold Clinic, P.A.

SD23(I)
ES-88-01

TO: Technical Manager/5024
Contract NAS 9-17070

THRU: Project Manager/5022

FROM: Deputy Project Manager/5023

SUBJECT: Fourth Quarterly Report for Groundwater Monitoring Program,
October, November, December 1987, NASA/JSC.

In accordance with tie JSC Part B Application for a hazardous waste permit,
samples were collected from twenty-two (22) wells placed around waste
storage tanks at Buildings 227, 9, 8a, 17, Thermochemical Test Area (TTA)
and 358 waste storage area. All wells were analyzed for potability,
groundwater quality indicators, JSC site specific parameters and toxic
organic pollutants. Results are attached.

Base Neutral EPA Priority Pollutants were done on the four (4) upgra-
dient wells ty PSI Laboratories. Turbidity measurements were made for
the first time on all wells by EHL. All other analyses were conducted
by EHL except specific conductance, pH, temperature, and hydrazine which
were measured in the field with portable instruments. Water depth was
measured in each well and the well headspace was tested for aromatic
hydrocarbons using MSA detector tubes (none were found) prior to well
purging. Each well was purged at least three (3) casing volumes of water
(below the miser) before sampling.

Upgradient wells were tested for all priority pollutants and downgradient
wells only for volatile priority pollutants during trihalomethane analyses.
All wells were tested for pesticides and herbicides.

Five Monitoring Wells (6, 13, 15, 31 and 33) significantly exceeded tur-
bidity maximum of 5 NTU for valid sampling. Five wells (4, 6, 34, 35,
and 36) contained low levels of the pesticide Endrin. Monitoring Well
#32 continued to show significant Refrigerant 113 contamination (EHL



SD23(I)
ES-88-01

Subject: Fourth Quarterly Report for Groundwater Monitoring Program,
October, November, December 1987, NASA/JSC.

analysis confirmed by PSI Laboratories) and also slightly exceeded Gross
Beta radiation limits for drinking water. All the above anomalies are
highlighted in the body-text of the report. All other parameters appear
at usual concentrations for all wells.

Dowis C. Atkins, Jr.

DCA/WWS/js

Distribution:

SD22/Walter R. Hein, M.D.
JJ12/John Herrmann (2)

Files (7)



Medical Support Services NASA 'inson Space Center
Houstc.. Texas 77058
713/483-4111

ATTACHMENT E
Kelsey-Seybold Clinic, P.A.
'SD23(D
IH-87-09

FEB5

TO: Technical Manager/802
Contract NAS 9-17070

THRU: Project Manager/SD22

FROM: Deputy Project Manager/SD23

SUBJECT: Ambient Air Quality Status Report for 1986, NASA-JSC.

Attached is subject report for suspended particulate matter
at JSC. A total of twelve (12) samples were collected and
analyzed. Results show the ambient air quality to be within
the Environmental Protection Agency (EPA) primary standard of
260 micrograms per cubic meter of air (ug/mj) for a 24-hour
average. The annual geometric mean is within the EPA standard
of 75 ug/m3.

Dowis C. Atkins, Jr.

DCA/KLB/kt

Distribution:

SD22/Walter R. Hein, M.D.
-̂ JJ/John Herrmann

Files (6)



SD23CE)
IH-87-09

Subject: Ambient Air Quality Status Report for 1986, NASA-JSC.

Ambient Air Quality Status Report
Suspended Particulates Concentration

NASA-JSC - "'

Sample Date

16 Jan 1986

20 Feb 1986

20 Mar 1986

22 Spr 1986

20 May 1986

25 Jun 1986

22 Jul 1986

27 Aug 1986

17 Sep 1986

17 Oet 1986

21 Nov 1986

31 Dec 1986

Micrograms Per Cubic Meter
of Air (ua/m3)

23.2

99.4

69.5

30.5

38.7

45.5

36.5

65.2

34.4

45.5

31.8

9.5

*Sampler located on roof of Building 37.



SD23(I)
IH-87-09

Subject: Ambient Air Quality Status Report for 1986, NASA-JSC,

Ambient Air Quality Status Report
Summary of Results

NASA-JSC

Concentration of
Summary Particulate (ug/m^)

High 99.4

Low 9.5

Arithmetric Mean 44.1

Annual Geometric Mean (For 1985) 38.2

Annual Geometric Mean (For ]986) 33.9

Standard Deviation 23.9
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ATTACHMENT F

PAN AMERICAN VORLD AIRWAYS, INC.

INCIDENT REPORT 80-26

DATE:-
LOCATION:

May 1, 1980 .TIME:. 1030
25, Southside radar range

TYPE OF I N C I D E N T : FlSh K i l l
BRIEF DESCRIPTION: Approximately 100 weak fish were found dead or dying,

characteristic of insufficient dissolved oxygen conditions.

REPORTED 3Y: ^-' &• Copeland PAA
WITNESSES: led Stegant,

NASA REPRESENTATIVE ADVISED; Don Hoen JJ2 TIME: 104°
B. McCoy

M 4 0 CONTRACTOR REPRESENTATIVE ADVISED; TIME;
1030

CIRCUMSTANCE THAT CAUSED INCIDENT: Actual cause unknown until test results are
available. Investigation Is being made by Ted Stegant for possible run-off of

insecticides from Wednesday morning spraying prior to rain.

CORRECTIVE ACTION TAKEN: No clean UP action necessary

PROBLEMS ENCOUNTERED: None

DOCUKENTATION

ORIGINATOR:.

LS, ETC.).

DEPARTMENT HEAD:

MANAGER, M * 0 SERVICES:—,,

.DATE:, 5-1-80

FORM PAA-200-R
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PAN A M E R I C A N WORLD AIRWAYS, INC. »•-•« Jv ,-%'

/%*A/«^
INCIDENT REPORT

81~33

HATE-, April 24. 1981 TTMF* 1330 hours,
LOCATI ON; B-3g6 Laydown yard - Kut Rite Area.
TYPE OF I N C I D E N T : Chemical Spill
BRIEF DESCRIPTION; concentrated.Bromaci 1 spilled during.transfer from drum

container to applicator. .

REPORTED BY; Ray Myers JJ3
WITNESSES:

NASA REPRESENTATIVE ADVISED; D. Moen TI ME :__J330_

M 4 0 CONTRACTOR REPRESENTATIVE ADVISED; B > M^C°y TIME: 1325-

CIRCUMSTANCE THAT CAUSED INCIDENT; Thirty five c/allons of concentrated
Bromaci1 was spilled from a drum during transfer to the vehicle appljcator.

CORRECTIVE A C T I O N TAKEN: Twenty-two bags of absorbent material (28.6 cubic feet
was spread over the entire area, thoroughly mixed, picked up and placed on plastic.

A cover was applied for rain protection. Surface restored to normal. The

contaminated absorbent will be used along fences.

PROBLEMS ENCOUNTERED; Material very toxic to both animal and plant life.
Clean-up had to be performed immediately to prevent soil penetration and run-off

from oncoming rains ( See attached).

DOCUMENTATION: (LOGS, CHARTS ,MA))UALSr)STC. > MRSO * 23-|94

X ]/ ;
Bobby E. _M^<~&LjJ^ Mlt1^*^/ DATE. 4-24-81

0
DEPARTMENT HFAD:

MANAGER, M 4 0 c rPMtrps . (/\^^^r^/C UATPi El £&>t

FORM PAA-200-R "«A-JSC



•'. PAN AMERICAN WORLD AIRWAYS, INC,

INCIDENT REPORT jWo<T»u>

naTF. 'June 18. 1981 TIME; 1400 HOURS ' '
LOCATI ON Bui ld ing 358 - Storage yard.
TYPE OF I N C I D E N T : Chemical Spill
BRIEF DESCRIPTION: High-density solvents spilled all over one laborer, R. Vegas,
onto left arm of C. Duhon and onto the asphalt. R. Vegas experienced temporary

blurring of vision. __^______

REPORTED BY: C. Duhon
WITNESSES; c. Duhon

NASA REPRESENTATIVE ADVISED; D- Moen» JJ"2 T IME: 155°

M 4 0 CONTRACTOR REPRESENTATIVE ADVISED; B' ^cCov T I M E : 141Q

CIRCUMSTANCE THAT CAUSED INCIDENT; Mechanical rupture of drum head resulted
from impact of high-density solvents splashing against highly-rusted metal,
during transfer from pallett to cart.

CORRECTIVE ACTION TAKEN:_R. Vegas was transported'to first aid for treatment
of eye irritation. Sorball was spread to absorb l iqu id solvents. Work order

written to reposition safety shower for greater accessibility.

PROBLEMS ENCOUNTERED: Safety shower was d i f f i cu l t to activate.

DOCUMENTATION: (LOGS , CHARTS .MANUALS, ETC. i Photographs.

,= . C. Anderson /7_5*fi./JL/£«^.. OJ/^/llL. 6-19-81
f t \ ' — l- V-

DEPARTMENT HEAD:, -t —> DATE:.

MANAGER, M A O ^^VICES: ^^•^^•^ UATF; /c)L,{*~^i £f

F01W PAA-200-8 NASA-JSC
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PAN AMERICAN WORLD AIRWAYS, INC.

INCIDENT REPORT

86-12

DATE: £-1
LOCATI ON; BlcU -"ZZ"^ 5><

T T M F . I ftT

TYPE OF INCID
BRIEF

; -Z^
JKT; «S'ic

U \a
f MA/

\»-

>A
LQ .pj>v.

<-i -4-t ,*:..•. i o«i
REPORTED 3Y;̂  .."Pc
WITNESSES:

NASA REPRESENTATIVE ADVI SED;»Jc ̂  t\ (- f r l-v\ cX T I M E : \\

M i 0 C O N T R A C T O R REPRESENTATIVE ADVI SEP :J FcxOl<?<T T I M E :

CIRCUMSTANCE THAT CAUSED INCIDENT :TKt?. *Z>\O<\<Q,<? ^)

"TO

'̂ b \\r\

ci

CORRECTIVE ACTION TAKEN ;

ckr»t\ K

. V\t»-S V^^^.» \

ROBLEMS
i *3 r*- - oj

yf-. <"Jrf?
i

-V I » w U -Ifc C\

D O C U M E N T A T I O N : CLOGS , CHARTS .MANUALS , ETC. )

n R T r t M A T n a »

A / 3 /" :
CEPAP.TXiHT' :-i=!ADi .X-- ) ( ^ ( ̂ v^

DATE: X

M A N A G E R , V. & 0 S E R V I C E * . UftTr . i

FORM PAA- : ( M ' - S



Medical Support Services NASA-Johnson Space Center
Houston. Texas 77058
713/483-4111

Kelsey-Seybold Clinic, P.A.

SD23(I)
IH-86-22 MAR 111986

TO: Technical Manager/SD24
Contract NAS 9-17070

THRU: Project Manager/SD22

FROM: Deputy Project Manager/SD23

SUBJECT: Chemical Spill, Cooling Tower Blowdown Pretreatment Facility,
Building 223, NASA-JSC.

Environmental Health Services (EHS) responded to a chemical spill from the
Cooling Tower Blowdown Pretreatment Facility, Building 223, on 25 February
1985. Approximately 200 gallons of treated liquid from the Building 24
cooling tower blowdown spilled from the drying beds onto a low lying area
of soil. The liquid contained high concentrations of zinc and trivalent
chromium.

Sand dikes were used to divert and contain the spill. The cleanup operation,
was conducted by pumping the spilled material back into the drying beds. In
addition, a six inch layer of soil was removed from the spill area. Workers
participating in the cleanup wore impervious boots and gloves.

The following is a summary of events that transpired after the spill. A
sketch of the area with corresponding sample locations is included as
Attachment I. Analytical results are included as Attachment II.

Tuesday, February 25, 1986 - A sample of the liquid material was collected
and analyzed for zinc, trivalent and hexavalent chromium (Sample 1). A
six inch layer of soil was removed from the spill area. Seven (7) soil
samples were collected in the area of soil removal and composited for
laboratory analysis. (Refer to Attachment I, Samples 2-8).

A composite sample was collected around the perimeter of the spill area
(Sample 10) and also from the contaminated soil that had been removed and
placed in a plastic-lined dumpster for disposal (Sample 9). A background
soil sample was collected from an uncontaminated area (Sample 11).

Thursday, February 27, 1986 - Results of the analysis showed contamination
on the perimeter of the spill area. A composite sample was collected on
the north, east, and west side of the spill area to more accurately deter-
mine the extent of soil contamination. (Refer to Attachment I, Samples
12-14).
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SD23(I) 2
IH-86-22

Subject: Chemical Spill, Cooling Tower Blowdown Pretreatment Facility,
Building 223, NASA-JSC.

Friday, February 28, 1986 - Results of analyses showed contamination to
exist on the west side of the spill area. A six inch layer of soil was
removed in a 260 square foot area and five (5) individual soil samples
were collected along the west perimeter. (Refer to Attachment I,
Samples 15-19).

Monday, March 3, 1986 - Results of analyses show one sample (Sample 16) to
be contaminated. A six inch layer of soil was then removed in a 640 square
foot area.

After soil removal, zinc and chromium levels in cleaned areas do not signif
icantly exceed background levels in the soil at JSC. Therefore, it is
concluded that this particular spill has been adequately decontaminated.
Beginning in April, monthly soil samples will be collected around the
Building 223 Cooling Tower Blowdown Pretreatment Facility and analyzed for
total chromium, hexavalent chromium, and zinc.

Dowis C. Atkins, Jr.

DCA/MEW/kt

Distribution:

SD22/Walter R. Hein, M.D.
•JJ/John Herrmann
JJ/Don Moen
Sam Calanni, Pan Am
Jim Fowler, Pan Am
Warren Sproul, EHL

Files (4)



IH-86-22 Chemical Spill
Cooling Tower Blowdown Pretreatment Facility

Building 223, NASA-JSC

CM tm»iiru.i<it

A

D

Soil removal area
25 Feb 86

Sampling locations
25 Feb 86

Soil removal area
27 Feb 86

Sampling locations
27 Feb 86

Soil removal area
28 Feb 86

Sampling locations
28 Feb 86

1/2-inch * 10 feet

I
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SD23(I)
IH-86-22

Date

2-25-86

2-25-86

2-25-86

2-25-86

2-25-86

2-27-86

2-27-86

2-27-86

2-28-86

2-28-86

2-28-86

2-28-86

2-28-86

Cooling

Sample Type

Spilled liquid (grab)

Soil (composite)

Soil (composite)

•ar~::;..;̂--̂.î£̂^̂

ATTACHMENT I

Analytical Results
Chemical Spill

Tower Blowdown Pretreatment Facility
Building 223, NASA-JSC

Concentration in mg/Kg of Soil
(Unless otherwise noted)

Hexavalent Trivalent
Sample # Chromium Chromium Zinc

1 <.05 mg/L* 557 mg/L 307 mg/L

2-8 . 17 40

9 148 111

Soil (composite) 10 500; 490

Soil (background composite) 11 7 15

Soil (composite) .

Soil (composite)

Soil (composite)

Soil (grab)

Soil (grab)

Soil (grab)

Soil (grab)

Soil (grab)

12 410 480 :

13 16 53 i

14 14 55;i
15 24. 53:

16 238 193

17 21 i 41 i

18 32 61

19 17 67 !

*Mi11igrams per liter.

NOTE: Soil samples were analyzed by=the Environmental Health Laboratory (EHL)
according to procedures in the EPA Manual "Test Methods for Evaluating Solid
Waste", July 1982, by flame atomic absorption spectrophotometry.



PAN AM WORLD SERVICES. INC. l^jce 86-33

INCIDENT REPORT

JUNE 9. 1986 TIME: 1400 Hrs.
LOCATION: AVE. B WEST OF ELEVATED STORAGE TANK.

TYPE OF INCIDENT: BUILDING 24 COOLING TOWER BLOWDOWN LINE BREAK. _
BRIEF DESCRIPTION: RUPTURE IN MAIN CHEMICAL WASTE BLOW DOWN LINE FROM BUILDING 24 COOLING

TOWER TO BUILDING 223 WASTE TREATMENT SYSTEM ** 3oO

BY. MR. LUEHKLE
WITNESSES: C/0 MAY - W/WW OPERATOR MIKE MORRISON

NASA REPRESENTATIVE ADVISED: MR. DON MOEN/MftrTh-tttRftriAM < .M~ ̂ -

M & 0 CONTRACTOR REPRESENTATIVE ADVISED; JIM FOWLER/MR, 60LDEN/ABADIE _ TIME:

CIRCUMSTANCE THAT CAUSED INCIDENT: CONTRACTOR EXCAVATING TRENCH FOR NEW CABLE STRUCK AND
RUPTURED ABOVE STATED BLOWDOWN LINE.

CORRECTIVE ACTION TAKEN: SECURED ALL MAIN VALVE & SWITCHES ON BLOWDOWN SYSTEM. CONTRACTOR

INSTALLED/PLUGGED RUPTURED LINE. REMOVED ALL CONTAMINATED LIQUID FROM RUPTURED AREA BY

PUMPING INTO DRUMS. PAA SAFETY DIVISION & ENVIRONMENTAL DIVISION SUPPORTING ACTIVITIES.

*\ CV . •*

PROBLEMS ENCOUNTERED: MATERIALS IN RUPTURED LINE INDICATED POSITIVE FACTOR OF CHROMATE.

DOCUMENTATION: (LOGS, CHARTS, MANUALS, ETC.) UCS - C/0 - Supv.

ORIGINATOR: John D. Pohler ^ DATE: • 6/9/86

DEPARTMENT HEAD;/^ /\ • trX/̂ 1"̂ '̂ -\ 7*jV DATE: *°Jt

MANAGER, M & 0 SERVICES: # * - — DATE:-

-ORM PAA-200-8 . NASA-JSC
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JJ-86-040 DEC "3 11986

Texas/Hater Commission
Attnr Hr. Merton J. Coloton
Chief, Enforcement Section
Hazardous and Solid Waste Division
F. 0. Box 130B7, Capitol Station
Austin, TX 78711

Dear Hr. Coloton,

In aocordanoe with Section 335.137 of the Texas Administrative
Code, the Johnson Space Center (JSC) is submitting a written
report within fifteen (15) days of the activation of our
Environmental Emergency and Contingency Plan.

1. Name, address, and telephone number of owner/operator:

NASA Johnson Space Center (TX71022)
2101 2JASA Road 1
Houston, TX 77058
713-483-3120

2. Hane, address, and telephone number of facility:

Sane as above.

3. Date, time, and type of incident:

On Tuesday evening, December 16, 1986, at about 7*30 p.m.,
the on-duty operators of the Vastewater Treatment Facility
identified a leakage of concentrated sulfurio acid from the
suction-side fittings on one of the chemical pumps in the pump-
room at building 223 located on the premises of JSC.

4. Nature and quantity of material involved;

Approximately 500 gallons of sulfurio aoid were spilled,
based both on visual observation and subsequent inventory
reconciliation. Sulfurio acid is extremely corrosive, reacts
violently with water, and is acutely toxio to fish and wildlife
in very low concentrations.

5. Extant of injuries:

Mft

CONCUR

CODE -»-

INITIALS •*•

DATE *»•

JJlJEH

/w~
JJ/IKM

.JLL .̂
JA/GEM

NASA FORM i2fi' rrr 7^ r-r--x.|Oos EDITIONS MAY DE usto. OFFICIAL FILE COPY



6. Assessment of actual or potential hazards:

All of the spilled material was completely contained on the
premises of JSC, with no threat to waters of the State. The acid
entered a drainage ditch, which was successfully blocked off
before material could migrate beyond the facility boundary. The
pR of drainage ditches leading offsite wore monitored continually
to verify containment.

7. Estimated quantity and disposition of material:

The initial response, following containment of the drainage
ditches involved, was to utilize copious amounts of water to
mitigate imminent endangerment to response personnel. Water was
used to flush the acid into a containment area, and this water
was evacuated by a vacuum truck. Approximately 30,000 gallons
of this low pH water were taken to a secured wet well for pfl
adjustment and subsequent discharge to the Clear Lake City
Water Authority Wastewater Treatment Plant. In addition,
about 20,000 gallons of contaminated rainfall were intercepted
and pumped to the wet well for pH adjustment prior to
discharge to the sanitary sewer system. The remaining soils
were initially neutralized with a weak base, namely lime, and
subsequently neutralized with sodium hydroxide in order to get
the material into a more workable state, i.e., la the range of
a pH of 1.5 - 2.5. Contaminated soils were then excavated
from the drainage ditch to approximately a level of IB inches,
in order to attain a pH reading of not less than 5.
Approximately 72 cubic yards of contaminated soils were
shipped as hazardous waste to the Chemical VJaste Management
Landfill in Carlyss, Louisiana.

The spill was apparently caused by a failed fitting on the
suction side of one of the chemical pumps. The situation was
exacerbated by the operators* failure to follow prescribed
standard operating procedures for routine inspection of the
plant. In order to avoid recurrence of this incident, the
following steps have been undertaken:

1. Standard procedures are being re-evaluated, and formalized
inspection logs will be incorporated into the procedure, in order
to ensure better documentation of facility inspections.

2. Better controls will be implemented to ensure the procurement
and use of proper materials for maintenance of sensitive/critical
equipment.

3. A facility modification will be made to provide secondary
containment within the pump room.



' f"

4. A design study has been initiated to review the overall
chemical storage and delivery system for the tfastcwater Treatment
Plant.

If you have any further questions, please contact Hr. John
Herrmann, Chief, Environmental Services Office, at 713-483-3120.

Sincerely,
Original S;gnea by

G. E. McCRlGHI

Z. B. Gilbreath
Director, Center Operations

co:
Ms. Sandy Parker
Texas Water Commission
4301 Center St.
Deer Park, TX 77536-6299

bcc:
AC/C. L. Huntoon
Pan Am/J. F. Golden

JJl2/JPEerrmann:pjg:12-30-86:33120



rt services NASA-Johnson Space Center
Houston. Texas 77058
713/4H3-4111

Kclsey-Scybold Clinic. P.A.

Io: Technical Manager/5024
Contract NAS 9-17070

Thru: Project Manager/ SD22

From: Deputy Project Manager/SD23

Subject: Sulfuric Acid Spill, Building 223 Cooling Tower Blowdown
Pretreatment Facility, December 16, 1986, NASA/JSC.

On the evening of December 16, 1986 sometime before 1930 hours the
number two (#2) acid pump at the Building 223 chrome treatment facility
began pumping approximately 97% concentrated sulfuric acid out onto the
floor of the pumphouse. Estimate of the amount of acid spilled was 500
gallons. The acid flowed out the west pumphouse door and wall area into
a gravel drainage area (see map area #1). From this point it flowed into
an earthen ditch to a point approximately 15 yards south of Avenue B
where it was contained by an earthen dam (see map area #2 thru #7).

Tests conducted on the standing liquid on the morning of December
17, 1986, after initial containment efforts of the night before, showed pH
readings ranging from 1.1 to 2.5 along the entire spill area. Numerous
readings were made using a pH probe (meter). The standing liquid was
pumped into a tanker at a point approximately 35 yards downstream from
the driveway culvert and transferred to the treatment wet well for neu-
tralization and sanitary sewer disposal.

Soil borings were made at the bottom and sides of the ditch to
determine the depth and width of the acid penetration. Measurements were
made with wide range pH paper (1-12). These borings showed that the acid
had penetrated the bottom of the ditch from 8 to 12 inches in depth;
however, it had not soaked into any of the banks of the ditches. Adjacent
connecting ditches were also analyzed for acid contamination and found to
be uncontaminated. At least 5 drums of liquid caustic and an unknown
amount of caustic from the large containment area tank were used to help
neutralize the acid spill. Contaminated soil was excavated in area #7
(see map) by backhoe and hand shoveling at the farthest extent of the
spill and tested above pH 5 at 1700 hours on December 17 (pH 5 was used
because surrounding uneffected rainwater puddles containing decaying
leaves had a pH of 4.5 to 5.5). Gravel and soil from Section #1 was
removed on the evening of December 17 using hand shovels.



SD23(I) 2
ES-87- 02

Subject: Sulfuric Acid Spill, Building 223 Cooling Tower Blowdown
Pretreatment Facility, December 16, 1986, NASA/JSC.

Section #4 is a closed concrete pipe which the acid flowed through
to contaminate another nearby earthen ditch. Area #5a was contaminated
for approximately 3 yards and 5b less than 1 yard. Sections #2, 3, 4,
5a, and 5b were decontaminated by December 18, with the use of hand
shovels and water from a high pressure hose. Sections 2, 3, 4, 5a, and
5b held only a narrow, approximately one (1) foot wide, zone of acid
penetration into the soil. Section 6 contained an approximately 2 1/2
foot wide area of contamination which was excavated and removed by
backhoe on December 19 and 20. Waste soil and gravel was placed in
water tight metal dumpsters for hazardous waste disposal with the excep-
tion of some high water content soil which was put in a covered chrome
sludge drying bed for drying and eventual disposal.

Over fifty (50) borings and tests were made after clean-up along the
entire effected area and adjacent areas. Because of standing rainwater
in the newly dug trench this could not be completed until January 2, 1987
when the entire site was determined to be contamination-free.

wis C. Atkins, Jr.

DCA/WWS/js

Distribution:

SD22/Walter R. Hein, M.O.
-JJ/John Herrrmann
JJ/Don Moen
Pan Am/Jim Fowler

Files(7)
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SULFURIC ACID SPILL
OF DECEMBER 16, 1986

BUILDING 223 COOLING TOWER BLOWDOWN PRETREATMENT FACILITY
NASA/JSC
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REPORT OF ACID SPILL AT BUILDING 223
ON DECEMBER 16, 1986

I. INTRODUCTION

The purpose of this report is to summarize the sequence of events

leading up to the acid spill at Building 223 on December 16,

1986, document the containment and neutralization operation,

establish the probable cause of the leak, summarize conclusions,

and provide action to date. The report was compiled from the

assessment reports submitted by Pan Am PMOH Managers and

Supervisors, and from the estimated volumetric loss summarized by

the NASA/Chief, Environmental Services.

II. SEQUENCE OF EVENTS

On December 16, 1986, the Building 24 cooling tower conductivity

readings were 2100 on the South meter and 2200 on the North

meter. These readings were sufficient to cause Pan Am operations

personnel to prepare Building 223 (Chromate Reduction Facility)

to receive blowdown from the Building 24 cooling towers.

This activity often requires the fluid in the flocculator and

outfall flume to be recirculated until a pH of 7.5 to 9.5 is

reached. This was the case on December 16. Recirculation began

at 1130 hours and was secured at 1400 hours. During this time

frame, it was necessary for the Water/Wastewater Operator to

operate the chemical pumps in the pump house in the RECIRCULATE

mode.
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During the recirculation process, there was no detection of a

chemical leak. The Building 223 pump house was locked at about

1400 hours with the pumps placed in the following configuration.

Chemical/
Pump No.

Caustic Pump #1
Caustic Pump #2
Acid Pump #3
Acid Pump #4
Sulfite Pump #5
Sulf ite Pump #6

Suction
Side

OPEN
CLOSED
OPEN
CLOSED
OPEN
CLOSED

Discharge
Side

OPEN
CLOSED
OPEN
CLOSED
'OPEN
CLOSED

Power

ON
OFF
ON
OFF
ON
OFF

Mode

AUTO
AUTO
AUTO
AUTO
AUTO
AUTO

At 1540 hours the second shift Water/Wastewater Operator (Kenneth

Lunday) conducted an inspection of the blowdown facility.

Procedures, at that time, required operator to verify plant

configuration was ready for blowdown. Mr. Lunday did not enter

the locked pump house.

The next site inspection was conducted at 1930 hours (four hours

later) by the Chief Roving Operator, Bill Pi Hers, and

Water/Wastewater Operator, Kenneth Lunday. It was at this time

that the acid leak inside the pump house was detected. Mr.

Pi Hers, seeing the leak from the suction side of Acid Pump #3,

closed the pump #3 supply valve and opened all circuit breakers

He also noted the broken lines from the suction and discharge

side of pump #4 but saw no indication of leaks from those lines.
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After securing the suction valve for pump #3 and securing the

circuit breakers, Mr. Pillers notified the Shift Supervisor,

Lester Fuller, about 2000 hours and also notified the second

shift Mechanical Supervisor, Donnie Gray. Mr. Fuller immediately

went to B-223, directed samples be taken at various locations to

determine the extent of contamination, and coordinated placement

of sandbags to block the drainage ditch near Avenue B. About 30

minutes later (2030 hours), notifications were made to Jim

Fowler, John Herrmann, and Don Moen. These three individuals

arrived on the scene shortly after 2100 hours and took charge.

Webb Murray and Kelsey-Seybold were notified at 2150 hours at

John Herrmann's request.

III. CONTAINMENT AND NEUTRALIZATION

A survey of the situation was completed by approximately 2130

hours. The survey confirmed a sulfuric acid leak had occurred

inside the B-223 pump house. The acid had drained through the

west side of the building into four inches of crushed rock and

into the soil below. The acid continued to flow northward to the

edge of the building into a drainage ditch which runs in a north

easterly direction for about 50 yards, turns easterly for

another 50 yards and under a culvert, and then runs south for

about 100 yards. The material flowed through four culverts and

stopped south of Avenue B past a small culvert.
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Upon inspection of the drainage ditch at about 9:30 pm sand bag

containments were found at the bend where the ditch turned south

and immediately south of Avenue B.

The acid was found all along the drainage ditch in small

poolings.

. ̂  /-
i '

The main concern at this time was to 'insure that the acid did not

travel any further down stream, and that containment was properly

established. The containment at the bend was considered in a low

area and a new sand bag dam was constructed up stream about 15

yards. At this time Bealine was requested to provide a tanker

that could handle sulfuric acid. They furnished a 5,000 gallon

stainless steel tanker. A fire hose was used to flush and

dilute the acid content in the drainage ditch. The acid and

water was pumped from the ditch into the tanker and discharged

into the B-223 wet well. Approximately 100,000 gallons of water

and acid was transferred to Wet Well #1, and held until

neutralized to a pH between 6.5 and 9.5.

After the ditch was flushed (minimum of three times) and all

• -r / /) the water transferred to the wet well an effort was made to
V3 / '

»P I . neutralize the ditch with lime. Soil samples and pH readings
V \y lv

» rjsr indicated a pH of 0 to 1 still existed. To neutralize the soil

approximately 200 gallons of 50% Sodium Hydroxide was poured into
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the ditch as a means for neutralizing the acid that had leached

into the ground. Unfortunately, the effect was minimal. There

was a lot of surface reaction but very little soil penetration.

After flushing the culvert with copious amounts of water a very

low pH still existed. The silt that was in the bottom of the

culverts had absorbed much of the acid and the silt was not

being flushed out from the culvert. , To remove the silt from the

culverts it was necessary to pull the fire hose through using a

rope and having the nozzle in a spray configuration. This

provided a short distance between the nozzle and the silt thus

forcing the silt to break up and be flushed out.of the culvert.
J'T-C/lActâ X

Once this was accomplished the pH dropped immediately to a

neutral level. "~"£
o-

The next phase of the clean up was to remove all of the soil that

was contaminated. All the rock was removed on the west side of

the pump house and approximately a foot to eighteen inches of

soil was removed from the entire length of the drainage ditch.

This was accomplished by using a backhoe and a front end loader.

The dryer contaminated material was placed in roll offs and the

wetter material was placed on the B-223 sand beds to allow the

water to drain. The material placed on the sand beds were later
*

placed in roll-offs. Ten roll offs of contaminated soil were

transported to Carlyss, LA for disposal. / A,I
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After all the contaminated soil was removed, 3:00 a.m. Sunday

morning, December 21, pH tests were taken of the ditch bottom and

sides. Most of the pH readings were in a range of 6 to 7.

The bottom and sides of the ditch were then limed with 500 pounds

of lime and was allowed to sit undisturbed until the next

afternoon. All subsequent pH readings along the ditch read in

the basic range of 11 to 12.5.

The ditch was checked twice during the next two weeks and soil pH

taken. All readings continued to be in the basic range even

after a few rain showers which should have promoted leaching of

any acid left in the soil.

IV. CAUSE OF ACID LEAK

Operations generated an SRT 23881 to repair an acid leak at Pump

#3 in Building 223. A work request (80906) was submitted

December 8, 1986, and the repair was completed on December 11.

An investigation revealed that the leak was from a connector that

coupled a 3/4-inch PVC pipe to a 3/8-inch Teflon tubing. A pipe

fitter had erroneously installed a nylon connector instead of a

TFE (teflon) connector. The connector had dissolved to the point

where an approximate four-foot head tank pressure caused

separation of the 3/8-inch tubing from the 3/4-inch supply line

and allowed acid to drain from the 3/4-inch line.
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The cause and role of the broken connectors on pump #4 is not

clear. To help determine the possible cause of the broken lines

from Pump #4, an independent analysis was conducted by

Southwestern Laboratories, to determine if the failure was caused

from pressure or external stress. The report, attachment 1,

indicated the connector material analyzed was made of

acrylonitrile/butadiene/styrene (ABS) rather than Kynor. The

material was very brittle with no indications of pressure or

stress condition. Therefore the actual cause of line separation

is still unknown.

V. ESTIMATED AMOUNT OF ACID LOSS

The amount of acid lost is estimated to be between 369 and 479

gallons. This conclusion is based on the following. Records

indicate that approximately two feet of acid was seen in the acid

tank site glass on September 19. According to a chart maintained

in the B-223 laboratory, a two-foot reading indicates 817 gallons

were in the tank. After the incident, a measurement was taken

which indicated there were about two inches of acid left in the

tank, which represents 68 gallons. The log sheets indicate there

were 12 blowdowns between September 19 and December 16. These

logs also indicate there were 344.25 hours of blowdown during

September 19 through December 16. Since no data was logged as to

pump settings during approximately half of the blowdown periods

two assumptions need to be considered to estimate the pump rate.
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(a) Assume that the last logged pump setting is the same as

during a blowdown. If this were correct, approximately 270

gallons of acid was dispensed.

817 gallons - (68 gals. + 270 gals.) = approximately 479 gallons.

This represents a pump setting of about 50 ml/minute which is low

when compared to the average of the data actually available which

indicates an average setting of 71 ml/minute, (2) if the 71

ml/minute value is used then 380 gallons of acid would have been

dispensed during the time period of interest.

817 gallons - (68 gals. + 380 gals.) = approximately 369 gallons.

Using another approach, a first approximation calculation using

the equation established by John Herrmann (Attachment 2),

indicates that in 5.5 hours approximately 330 gallons of acid

could have drained from the 3/4-inch supply line.

These values are considered to be reasonable boundaries on the

amount of acid lost, and in terms of the neutralization effort,

the amount of soil removed, and how far the acid had

travelled.

VI. COST OF CLEAN-UP ACTIVITIES

Total estimated cost for containment, soil removal, clean up,

acid loss and disposal is estimated to be $42,000. This is

broken down in the following manner.
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Conta i nment/So i1 Remova1

Craft M/Hrs Labor Cost Mat'I Cost Total

EV
MX
MW
MN
MA
MB
MG

77
394
56
2
10
3
9

551 $12,963 $ 1,326 $14,289

2. Clean Up

MW 90
MX 190
EV 10

290 6,815 700 7,515

3. Disposal Cost

Beeline Tanker (45 hrs.) 2,475
10 roll offs 8,000
CWM landfill 9,660

-0- 20,135 20,135

4. Cost of Estimated
Acid Loss -0- 216 216

Total Project Cost 19,778 22,377 42,155

VII. CONCLUSIONS

Insufficient maintenance quality assurance was a contributing

factor. Even though the nylon connectors had previously been

determined as being incompatible with concentrated sulfuric acid

they had not been purged from the tool kits and bench stock as

they were acceptable for use on the caustic and sulfite systems.

Adquate procedures to insure proper use of the nylon/teflon

connectors had not been developed.
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A new contingency plan had been in place but had not been

thoroughly reviewed by personnel and therefore proper reporting

procedures were not followed.

Accepted operator procedures were not totally followed. The pump

house should have been inspected when the shift changed.

Log data content and accuracy of data measurements need to be

improved.

VII. CORRECTIVE ACTIONS TO DATE

All nylon connectors associated with the B-223 chemical pumping

system have been removed from bins and tool boxes. Only TFE

connectors will be used on the acid, caustic, and sulfite

systems.

A memorandum was written reinforcing the requirement to make the

proper notifications of a chemical spill before performing any

containment, or investigations. (Attachment 3).

Instructions have been given to the operators to maintain a

narrative log book at Building 223 which includes a preblowdown

checklist. (Attachment 4).

A list of B-223 improvement recommendations has been compiled and

provided to JJ (Attachment #5).
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ATTACHMENT 1

FUTURE ANALYSIS OF TWO PIPE FITTING SAMPLES



SOUTHWESTERN LABORATORIES

Materials, environmental and geotecknicol engineering, nondestructive, metallurgical and analytical services

222 Cavalcade St. • RD. Box B7BB. Houston, Texas 77S43 • 713/692-91S1

Report No. 87010
File No. 2-6898-00
Date: 01/21/87

Pan Am World Services, Inc.
Post Office Box 58938
Houston, Texas 77258-8938
Attention; Mr. Don Jeffers

Project: Failure Analysis of Two Pipe Fitting Samples
Ref: Purchase Order Number 86-4830

One (1) - section of a pump with pieces of two fractured nipples (parts of
which were left inside the head) were received at Southwestern laboratories
on January 05, 1987.

The plastic components which were reportedly made of Kynar (a product of
Pennwalt Corporation) had failed in service. The pump had been used in 66
Baume sulfuric acid service for a two week period when failure occurred.
Service conditions were reported to be 65"F temperature and ambient
pressure, however failure had not occurred while the unit was in operation.
No other operating conditions prior to or at the time of failure were
reported.

SCOPE OF WORK

Southwestern laboratories was requested to conduct an investigation in order
to determine the following:

1. Nature and cause of the failure.
2. Did the failure of the fittings occur by external forces or

internal pressure.

REQUITES OF

1. Infrared Analysis

A Fourier Transform Infrared analysis (FUR) was conducted on the black
and white portions of the failed fitting sample. FUR analysis of the
black resin was consistent with acrylcmtxile/butadiene/styrene (ABS)
copolyrner. There was no evidence of Kynar detected in this sample.
The white resin portion of the fitting sample indicated that this

OUR
~ ANNIVERSARY

HOUSTON • DALLAS • AUSTIN • BEAUMONT • CONROE • GALVESTON COUNTY • RIO GRANDE VALLEY • ALEXANDRIA

SAN ANTONIO • PORT WORTH • LEESVILLE • MIDLAND • MONROE • SHREVEPORT • TEXARKANA • SHERMAN
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Page 2 of 6 Report No. 87010
PAN AH WORLD SERVICES

material was also ABS. No evidence of Kynar was observed in this
. sample either. It is evident from the above evaluation that the failed
fittings were not made of Kynar, as reported, rather were analyzed to
be ABS, a copolyrner of styrene.

2. Visual Examination

A visual examination of the fitting after cleaning in distilled water
revealed that several failed pieces of the nipples were missing. Of
those that were available, all sections revealed multiple
cracks/blisters at the inner diameter surfaces. Fracture had occurred
in a brittle manner along the longitudinal and transverse directions,
there being no evidence of overloading or overpressuring from the outer
or inner diameter surfaces of the nipple.

3. Scanning Electron Microscopy

The fractured specimens were examined in greater detail with the
scanning electron microscope. Figure No. 1 shows a section of a large
blister at the center with other smaller blisters and cracks on the
entire fracture surface. The fracture mode was primarily brittle,
which indicated that there was no stretching or overloading prior to or
at the time of failure. Blistering of this type indicates that the
material had experienced corrosion/degradation from the environment
that was present inside. All fractures were observed to have initiated
from the inner diameter surface. Figure No. 2 shows a higher
magnification view of the brittle fracture face, showing no evidence of
the material having stretched prior to the fracture. The center of the
micrograph shows a blister.

The inner diameter surface of the nipples were full of cracks and
blisters. Some of these cracks/blisters have been shown in Figure No.
3. The presence of blisters at the inner diameter surface of the
nipple indicated that the corrosion reaction had resulted in the
creation of internal forces within the material which, in turn, were
responsible for the rupture.

DISCUSSION

Failure of the submitted material occurred due to the corrosion/degradation
of the same when used with sulfuric acid.

The fitting was observed to be made of ABS instead of Kynar, as reported.
The former material has very little resistance to sulfuric acid unlike
Kynar, which can be safely used with this specific acid. It is therefore
quite evident that the material would corrode in a short time after being
placed in a corrosive environment.
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There was no evidence of any external or internal overpressure conditions
being responsible for the failure of the fittings.

CONCUJSIONS

1. Failure of the fittings occurred due to corrosion/degradation of the
material by sulfuric acid. The failure mechanism suggested that no
external or internal mechanical stresses had contributed to the
rupture. Corrosion reactions within the material had caused the
blistering which created sufficient internal stresses to cause the
fracture and displacement of the failed pieces.

2. The fittings were analyzed to be made of ABS, rather than Kynar as
reported. ABS is not considered to be resistant to sulfuric acid.

Note; The submitted material will be discarded after a period of thirty
(30) days unless otherwise directed.

Sincerely,

SOTJEHWESTERN LABCRAX

Adil H. Khan, P.E.
Reviewed By Metallurgical Engi

AHK:ckl



ATTACHMENT 2

i

FIRST ORDER CALCULATIONS

John Herrmann/Jim Fowler



ATTACHMENT 2

ESTIMATION OF VOLUMETRIC FLOW
LOST IN TANK INCIDENT 0 B-223

J.D. Fowler's comments on John Herrmann's assumption*

Assume Hagan - Poiseville Law

Inherent Assumptions

• Frictionless Fluid

2)

[Poor assumption, due to nature of H?SO^, but should
provide a rough estimate, on conservative side for rate
of material flow]

Laminar Flow

[For small diameter tube, low, flow, not too bad an
assumption but will check validity]

Incompressible Fluid

1) Q = IT*? a?

[good assumption]

where AP =

Q. =

L =

pressure drop

radius at tube(i.D.)

viscosity

length at tubing

For 3/f" line(o.Dj

CL = 0.3 6 *(WSIDE RADIUS)

0.0265 ft.

5'

Assume 5 ft. head (h,)
7-̂ 2-JT̂

[This calculation should provide a worst case scenario, since
5 ft. head represents the initial flow condition. As material
is released, head will f 11 thereby decreasing flow rate.]

Assume 1 ft. head elevation in tank at discovery and securing
of leaking line, (h }

AP=/'Ch(-he)g/
2



From Perry's handbook for Hg

= IIH /6/fT3

or 3 psi

(Reasonable figure)

From Perry's handbook

/<- -SBcp T=60°F

Assume equivalent flow length at 50 ft. from tank to point of•
discharge.

Substituting into 1)

= o.ooes/ ft /sec.

^= o.c-fee g Is/sec.

= /. ISJ flPm. ^ IMPLIES < 373gois tost m S.S hrs

Checking for laminar flow assumption

Reynold's number

Re = Ŝ

= /./V7
55

t-sec

200O
flow is laminar

Based on foregoing, the maximum flow of material, which
would have occurred at the beginning of leakage is 1.13 gpm.

Based on records at the plant, there were 369 ro *79 *.•>;* of
acid unaccounted for since September's last gauge reading.



Hence 373* gallons could have been lost in 5£ hours* assuming a 3/4 inch
diameter source line at a maximum flow rate. Indications are that two pumps may
have contributed to the flow of acid if the flow time was much shorter than 5V«
hours or there was less chemical loss than estimated.



ATTACHMENT 3

TELEPHONE NOTIFICATION AND RELATED

PROCEDURES FOR CHEMICAL/HAZARDOUS

WASTE SPILL INCIDENTS



MEMORANDUM

TOi OIVItfON LOCATON

CHIEF SHIFT SUPERVISOR AD PMOH

DATE!
.lannar\f 1Qfl7

WOfcL-
MANAGER
UTILITIES OPERATIONS

RCFCHEMCC!

BUWECT*

Telephone Notification and Related Procedures for
Chemical/Hazardous Waste Spill Incidents

Please direct all Shift Supervisors to comply with the following telephone
notification and related procedures in the event of a chemical/hazardous waste
spill incident.

In the event of a chemical/hazardous waste spill incident, the UCS
Operator/Dispatcher should be directed to.make the phone contacts listed below.
These contacts should be made as soon as possible after confirmation of a serious
spill incident.

1. JSC Fire Department EXT. 33333

2. Pan Am Duty Officer

3. Jim Fowler - Pan Am Environmental Group Manager

Home
Office 55207

The following calls should be made next as a backup for the Fire Department
dispatcher notifications.

1. John Herrmann

2. Don Moen

NASA/JJ12

Home
Office 33120

NASA/JJ12

Home
Office 33119

a*y.3.

(b) (6)

(b) (6)

(b) (6)



All of the above notifications will be made in the event of a hazardous/toxic
chemical spill. Give the people being contacted as much information as possible
about the incident, but do not delay making contacts in order to investigate an
incident any more than necessary to determine if a hazardous/toxic spill in fact
has occured.

The following guidelines should be used to determine if an incident is serious
enough to report.

The following quotation is from Plant Engineering Division Management Issuance,
Reference 3. "If less than 55 gallons of a hazardous material or hazardous waste
Is released within a containment area, notification will not be required, unless
the material is considered to be acutely toxic." If the spill is suspected to be
toxic, always consider the situation to be a serious chemical spill.

Every chemical spill is to be logged in the OCC Shift Supervisor's log. The
details of the incident are to be included (what, where, when, how) in the log
entry. The Pan Am Duty Officer and Jim Fowler are to be notified about all spills.
However, small spills that have been well contained and represent no furlRer threat
of contamination can be reported as time permits during regular work hours. If
there is any doubt about the seriousness of a chemical spill, the Shift Supervisor
should make all the phone contacts specified above as quickly as possible.

Safety must be the most important consideration for all spill incidents. Operators
or other personnel should not expose themselves to liquid, vapor or other
potentially harmful contact with chemicals. Do not permit containment, sampling,
testing or other remedial actions if there is any risk of chemical injury to
personnel. When the size of a spill and the location of a spill safely permit use
of readily available containment equipment and barriers, the spill should be
contained as much as possible. Otherwise, personnel at the scene are to wait
until the designated NASA, Pan Am or other support arrives to direct implementation
of the site contingency plan for chemical spill procedures. Operating personnel
can take action immediately to obtain safety clothing and equipment which will be
needed when appropriate implementation direction is given through the responsible
Enviromental Group.

The list of attached references describe details for safety considerations and the
Lite contingency plan for chemical/hazardous waste spill continencies.

Gary Cro

GAC/saj/X55219

cc: Deputy Project Director
Environmental Group Manager



References

1. Pan Am 0«M Procedure "Chemcial Waste and Disposal Procedure" OP-24-WW-05-01.

2. Pan Am Safety Operating Procedure for Hazardous Material Control

3. NASA/JJ Plant Engineering Division Management Issuance No. 3900. 03A -
"Division Action Plan for Fire, Explosion. Escaping Gas, Chemical Accident,
and/or other Emergency Situation" July 1, 1986.

4. JSC Emergency Preparedness Plan, Annex A October, 1985; "Fire, Explosion,
Escaping Gas, and Chemical Accidents Plan."

%

5. JSC 20728 Attachment D Environmental Contingency Plan and Emergency Procedure.
(Especially pp D-19 thru D-31 £ Appendix A) This plan is located around the
site in enclosures for weather protection.



ATTACHMENT 4

INITIATION OF NARRATIVE ENTRIES

IN BLDG.223 LOG BOOK



MEMORANDUM

TOt

PROJECT DIRECTOR

ClVtSIOK

AD

LOCATOM

PMOH

THRU: DEPUTY PROJECT DIRECTOR

DAtZt
.IflNHflPY 10R7

KlOtt:
MANAGER
UTILITIES OPERATIONS

ftEFEftEMCE:

SUBJECT*
B223 Operations Review Meeting 1-16-87 -

..Action Item Status

Operators have been instructed to make narrative type entries in the B223 log
book. This log book is kept at the Operator's desk with a list of items to be
checked fastened inside the front cover of the log. Operators have been
instructed to make an inspection of 6223 at least twice a shift when the system
is not in blowdown treatment status. We will also direct the Operators to make
a complete inspection of the B223 facility after it has been setup for the
start of blowdown treatment.

The sampling of chemicals for determining the pumping rate will be done as
required when the blowdown treatment system is in operation. The sampling is
required just after startup and any time an adjustment is made to one of the
pump rate settings for one of the chemical injection pumps.

A stainless steel apparatus for obtaining chemical grab samples has bê  built.
However, we are still trying to obtain an easy to read graduated glass cylinder
to use.with the new apparatus. In the meantime, we will continue to use the old
grab sample apparatus or a temporary glass cylinder for the new apparatus.

I believe our Operators will cooperate to the best of their ability
that we will operate the B223 facility safely and effectively.

to ensure

cc: Jim Fowler
John Pohler./
Post B223
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THIS LOG IS TO REMAIN IN BLDG. 223

THESE ARE SUGGESTED AND REQUESTED AREAS TO BE
INSPECTED AND LOGGED EACH SHIFT:

1. PH METER FACTORS
2. WET WELL I & 2 LEVEL - PH & PUMP OPERATTION
3. CONTROL AIR COMPRESSOR STATUS l"ni ••-
4. AIR BLOWER STATUS
5. CHEMICAL TREATMENT PUMP INSPECTION
6. HEAT TRACE INSPECTION
7. CHEMICAL STORAGE CONTAINMENT AREA VALVE INSPECT.
8. CHEMICAL STORAGE TANK INSPECTION
9. CHEMICAL STORAGE TANK LEVELS ( EACH DAY SHIFT )
10.ANY MALFUNCTIONS/SRT'S.ECT. ARE TO BE LOGGED AND

REPORTED TO THE CH/OPR AND SUPERVISOR.

\





/ • L. A. •* **̂ .* .f

i /* Ir* f , „ ^- •



ATTACHMENT 5



Maintenance ft Operation'- Houston
P.O. Box 68938
Houston, Texas 77268

16 January 1987

National Aeronautics and Space Administration
Lyndon B. Johnson Space Center
Houston, TX. 77058

ATTENTION: Technical Manager, JJ

SUBJECT: Contract NAS 9-17750 - Building 223 Operations

Dear Sir:

As a part of our investigation into the acid spill in late December
1986 at B-223, we are pursuing improvements in both procedural and
physical facility areas. Mr. Crosby has been tasked to review
existing procedures and develop/implement any identifiable changes
which will provide a more comprehensive and failsafe operation. These
actions are currently underway in concert with the development of an
expanded training program which will document operator proficiency in
operations relating to the B-223 facility.

In the case of physical facilities, we have identified the following
as potential 'improvements:

1. ""Construct a^n'tainmenVterm around thelsutside~"6f the pump"
house.

2. Add a floor drain (with valve) in the pump house which dumps
into the wet well.

3. Provide a day tank in each of the acid and caustic systems.

4. Provide remote reading level gauges for both acid and
caustic tanks,

5. Install quick connect caps on containment area drain lines.

6. Replace all acid and caustic piping with appropriate
stainless steel lines, fittings and valves.

7. Replace electric driven pumps with air driven pumps to
eliminate the hazard should water flush-be necessary in case
of a spill. If that is not possible, improve the electrical
system.

8. Replace the pump house door with one that contains an
elongated window for checking pump house pumps and floor
areas before entering.



9. Install a pH monitor in the wet well and at manhole ""M"
with an alarm.

10. Install a flowmeter in tKe B-24 cooling tower discharge line
to meter and record flow from the facility.

In view of JN's involvement in also making/recommending improvements
to the B-223 systems, please advise if we should pursue any of the
above tasks as a part of our maintenance responsibilities.

Yours truly,

J.F. Golden
Project Director

JFG/jb



ATTACHMENT 6

REQUEST FOR KYNOR MATERIAL



Pan Am \Vbtid Services, Inc.
PHQNE:r7l3.483-63ll

713-483-6367

TO

A.G. BAILEY CGKPANY
P.O. BOX 26267
ROUST03, TEXAS 77087

PAN AM
WORLD SERVICES. INC.
P.O. BOX 56938
HOUSTON, TEXAS 772SS

.'••; /Purchase ;
/Order No. _

Req. No..

Bldg.

79440

223

Work Order

68137
( raft

HI/ROBERTS
Hem

I

r

Quantity

7

*•>

Unit

EA

EA

EA

Charge Number ' Buyer Date

AU301 IRENE ft-lS-Sfi
Delivery Date Via I-°OU

8-^^^^ UPS AIR & O.T. SP
i. ' Nomenclature

SPASE PARTS KITS KYKCU MATERIAL -

TEFLCti DIAPffiAGKS PART KO.k'P47193

o RiRGs-orrtm PART r.o. fpyftsosn

-

PLEASE MAKE ALL UPS AND TRUCK DELIVERIES
TO BLDG. 325. NASA, JSC

Unit Cost

76.57

12.S5

Confirming To

Terms

fin
Total Cost

153.14

6*. 75

s.so

-.UM No N AS 9-16395 and Purchase Order No. must appear on all invoices. Storekeeper i^'^, ,- ̂ ~ - ~~ — "
uackage units, packing lists, correspondence and other related papers. Further sf'j'**^^'^

• • • . < uons or changes are not binding on Buyer unless evidenced by Buyer's duly r
• • ,iu-u Purchase Order Change Notice signed by The Purchasing Agent.

• • .iiuv.-t? instructions, together with the conditions on the reverse side of the Purchase X-- ^ 1 - ^ ~£j
: > < • ,iii> made a part hcrcol. to which the seller agrees by acceptance of this order.

.v 1 \cinpt
Rcc'd By si.

Date t&^ '"^r

RccX

Z

5

PAA 100-19



PAN AM MATERIAL REQUISITION PREFIX

VENDOR
tfAMC

fITV

5TATF.
V

IVtMDORCODt 'X

TIP y

I I 79440

USE REVERSE SIDE FOR COMPLETE PURCHASING DATA

ruACHASf ORDE n MO g SHOW ON ALL DOCUMENTS P o DA re SHIP VIA FOSPOINT DELIVER* DArt ' OLtOW IfP OAI

DISCOUNT TERMS IOUOTCO av IBUVER NO. TYPE ORDER VENDOR ICL. NO

1 1 n *• 13411

_J ___^ 1 LJ __ 3 PAN AM ___„_ __._ __ —

1 &sŝ tlfSP6ll̂ lsill̂ .̂ (̂iS

ITEM

\

'«»

OTT

-->

f"

UNIT

.-

,

VENDOR PART NO.. NOUN AND DESCRIPTION

' , ' . - ' • ' ^

CObl CUOt Nt>

ESTIMATED UNIT COST

- '

•̂  N

\ \- -_ . .. ^ ^ ..

•

» te^L. \î  ̂ *^A— t'̂ Q <- ̂ ^~ Vf-rQ^- \Q\ \&\
V/V^ftjrwx^ V^J vwO^5

!̂a_rA.̂ ^ \\l\ ̂ 2_ \t\

V><\rVrX ;̂«=>^U ^\C- ^^

CM At 1 CUUt

JULIAN OAU
AND WUMBlRb

JUSTIFICATION 1 h.r.bv uxi'v .n<l l»» i;onl>rm«1 tr«t the .lM>»r ,lt
«rill not b. n»d* *<r*il<b<. to f»n Ar" Ihroufri <io«rini«
•uoDlv Wuicn m lim* to nmi tr>* rtumff a ii*.ri u.i»

Log**!'** O*vinon Rrti**tcni«ii«

FlfOUISITIONER ArPROVAC APPROVAL AFTHOVAL

FUHM 74 1 (r.t, /•,! PREVIOUS EDITIONS O* THIS FOAM AHE OHSOl 1 1



YYbrtd Services. Inc..

I'll ON 1C: 713-483-6311
713-483-6367

PURCHASE ORDER

PAN AM
VVORLD SERVICES, INC.
P.O. BOX 58938
HOUSTON. TEXAS 77258

• •
Purclmsc
Order No.

llcq. No..

BUR.

65*3499

72235

10 COSIER SALES & SERVICE
2141 Regal Parkway
Euless, TX 76040

\VoikOnler

: >att

) /YrMtni

Item

•

Quantity

*

Unit

EA

Charge Number Uuycr Dale

WJ?01 Csr^Ho*3 f'-09-^t7
Delivery Date Via KW

O-lfU-P.? Rc>ft L'sv ^ P

Nomenclature

PUJ',P UEAO KIT. §U242C6 (KYKAR HAT£?JAL)

PLEASE MAKE ALL UPS AND TRUCK DELIVERIES
TO BLDG. 325, NASA. JSC

Unit Cost

217.19

Confirming To

Terms

Wet
Total Cost

S68.76

•iuct No. NAS 9-16395 and Purchase Order No. must appear on all invoices. Storekeeper .- *,'
r. package units, packing lists, correspondence and other related papers. Further ^s* 'i'~ft'~~ — "
!i uclions or changes are not binding on Buyer unless evidenced by Buyer's duly

• •. tiled Purchase Order Change Notice signed by The Purchasing Agent.

• .ibovo instructions, together with the conditions on the reverse side of the Purchase I'alc ^ C *S
:••! .no made a part hereof, to which the seller agrees by acceptance o( this order. '& " ' 3

•\ l-Ncmpt .' /
Rcc'd By ̂ x£ '.*''•• /t<*-^1 —"

IU , /

Date .. ^
A- • '/ • ^ '>

Qi
Rec

*

PAA 10(M9



t>AN AM MATERIAL REQUISITION

' /""
< ;..

vlNOOK
At f

\Vt NINIII ( IM>I

STATE.

t •" ,
LJJ 72235

USE REVERSE SIDE FOR COMPLETE PURCHASING DATA

|F*i i n/t H» ejXlri I»TiTi7iWi*r IIAII

. M O1 T UHI1 VENDOR PART NO.. NOUN AND DESCRIPTION tS<IMATiOUNI< COST
<ULIAM UAIt

//» /» - V

,._.

VHIIC. I III IK1N'. Ill l((|'. I r.HM AMI flll'.'rl I U



Turchase : ' -.--'-^M
Order No. 84-3034

I f. TA *v «"U"**"»
LAX)J VKJrtd Service* Inc

I Ul

. PHOME: 713-483-6311
713-483-6367

PAN AM
WORLD SERVICES. INC.
P.O. BOX 58938
HOUSTON. TEXAS 77258

Rcq. No..

BldR.

65316

223

TO WALLACE & TIERNAN DIVISION PENNWALT CORP.

c/o A. G. BAILEY 00.

P.O. Box 26287
Houston, TX 77087

641-6066
Work Order

50152
Crafl

MF/Hohsen

Item

1

2

3

4

5

6

Quantity

6

6

10

4

12

4

Unit

EA

EA

EA

EA

EA

EA

Charge Number Buyer •' Date
££ C50152 Caroline • 9-10-84

Delivery Date Via FOB

10-17-84 UPS * S.P.

Nomenclature

P/N U23268 (Complete Kit)

P/N 025948 (Complete Kit)

P/N P49625

P/N P49015 SPRING

P/N P2B39234 V KPT/PVC

P/N P47194 BUTTON

\

PLEASE MAKE ALL UPS AND TRUCK DELIVERIES

TO BLDG. 325, NASA, JSC

Unit Cost

127.29

62.49

6.55

6.77

1.24

3.73

Confirming To
Brad

Het '"
Total Cost

763.74

374.94

65.50

27.08

14.88

14.92

1,261.06

Contract No. NAS 9-16395 and Purchase Order No. must appear on all invoices. Storekeeper
BL's, package units, packing lists, correspondence and other related papers. Further
instructions or changes are not binding on Buyer unless evidenced by Buyer's duly
executed Purchase Order Change Notice signed by The Purchasing Agent. • •

The above Instructions, together with the conditions on the reverse side o( the Purchase . .
Order are made a part hereof, to which the seller agrees by acceptance of this order.

I ax E

B

Kempt /}

v C- e -̂rt-* "̂

ft /) Rec'd By
'£i-t*~e-s v& t̂f-̂ -z--> -̂«^L-̂

A^^^^^ ' . Datc

"Reel

PAA 100-19



HEAD REPLACEMENT KIT U 24206IKYNAR)

20,65 8 125 GPD

KEY
NO.

4
5
6
7

8
9
10

PART NO.

.P, SOJOfi^
P 49625
PXA40407
PXA30343

PXA40419
P 49627
P 47190

QTY.

1
2
2
2

3
1
<i

DESCRIPTION

UNION NUT
VALVE HOLDER
VALVE SEAT
0-RING (VITON)
3/1 6" ID x 5/l6"OD
UNIFORM SIZE NO. 008
POPPET STEM
PUMP HEAD
MACK. SCREW (PAN. HO. ,S.S.)
110-24 x 2-1/8" LG.

KEY
NO.

11
12

m
26
27
28

29

PART NO.

P 38740
P 40470
OR

P 42728
P 47193
P 47887
P 43370

UXC11S16

QTY.

4
1

1
1
1
2

1

DESCRIPTION

/10 WASHER (S.S.)
ANT 1 -SYPHON SPRING

LIGHT SPRING
TFE DIAPHRAGM
TANDEM DIAPHRAGM ADAPTER
SEELSKREW
1/4-20 x 1/2" LG. (S.S.)
DIAPHRAGM

*

NOTE: Refer to Instruction book furnished with pump for disassembly/reassembly procedures
necessary to replace the above parts.

B P 42728 Is used with 65 and 125 CPO Pumps only when P 40470 anti-syphon spring is
not used.

WHEN THIS OVERHAUL IS COMPLETED. PROTECT YOUR INVESTMENT AND MINIMIZE FUTURE DOWN-TIME BY PLACING
THE EQUIPMENT ON A SCHEDULED ONE YEAR PREVENTIVE MAINTENANCE CYCLE. ORDER A PREVENTIVE MAINTENANCE
KIT, U 25948, FROM YOUR EQUIPMENT SUPPLIER NOW AND KEEP IT ON HAND.

WARNING; THIS EQUIPMENT MAY HANDLE HAZARDOUS MATERIALS SUCH AS ACID OR CAUSTIC WHICH CAN CAUSE
SEVERE BURN TYPE INJURIES. WHEN HANDLING ANY HAZARDOUS MATERIAL, USE EXTREME CARE TO
AVOID CONTACT WITH THE MATERIAL AND POSSIBLE PERSONAL INJURY. USE APPROPRIATE PROTECTIVE
CLOTHING AND EYE PROTECTION. REFER TO SAFETY PRECAUTIONS OF THE MANUFACTURER OF THE
HAZARDOUS MATERIAL FOR FURTHER IMPORTANT DETAILS AND PRECAUTIONS.

WARNING; TO PREVENT POSSIBLE PERSONAL INJURY FROM BEING SPRAYED WITH LIQUID UNDER PRESSURE, DO NOT
DISCONNECT DISCHARGE TUBE/PIPE WITHOUT FIRST RELIEVING PRESSURE AND DRAINING DISCHARGE LINE.
SEE INSTRUCTION BOOK FOR DETAILED GUIDANCE.

WALLACE 1TIERNAN DIVISION
PENNWALT CORPORATION

25 MAIN STREET
BELLEVILLE. NEW JERSEY 07106

WALLACE tTlERNAN

SPENMALT
EQUIPMENT • CHEMICALS

HEALTH PRODUCTS

WACK 94.002
6-63

PAGE 1 OF 1



' • •
PAN AM WORLD SERVICES, INC 87-8A

INCIDENT REPORT

DATE: 2-6-87 : TIME: 1305 p.m.
LOCATION: Behind R9A rnnHnq Tower
TYPE OF INCIDENT: Chemical so!11
BRIEF DESCRIPTION: Contractor (Spraying Services Inc.)
While spraying cooling tower for fungus, left the water hose running in chemical tank.

REPORTED BY: Mr Hoffoowier
WITNESSES: Audrey Hall. Paul Riley

NASA REPRESENTATIVE ADVISED: Don Moen TIME: 13t5

H & 0 CONTRACTOR REPRESENTATIVE ADVISED: Catherine Balusek TIHE: 1310

CIRCUMSTANCE THAT CAUSED INCIDENT: Contractor was filling tank containing fungicide with
water for afternoon spraying. He forgot about it and went to lunch, leaving water on.

At least 20-25 gallons of approxmately 3% solution of Bis ftri-n-butyltin) oxide was spilled.

CORRECTIVE ACTION TAKEN: Absorbal was spread over area, by contractor/and contrator &
2 PMQH laborers swept and scooped up absorbal and placed it into drums.

PROBLEMS ENCOUNTERED:Pve was not absorbed into ground no soil had to be removed.

DOCUMENTATION: (LOGS, CHARTS. MANUALS, ETC.)

ORIGINATOR: Catherine Balusek _ DATE: 2-6-87

DEPARTMENT HEAD; £p7 Fowler^ DATE:

MANAGER. M & 0 SERVICES: DATE:

FORM PAA-200-8 NASA-JSC



PAN AM WORLD SERVICES, INC.

INCIDENT REPORT

87-78A

8 October 1987 TIME:DATE:—
LOCATION:
TYPE OF INCIDENT: Chromate spill from B-223 sand bed.

1200 hours
B-223

BRIEF DESCRIPTION: Chromate sludge was being transferred from the chromate holding pits to
'the sand bed. The pump was not running * but the suction and discharge hose were in place
a1 lowing the system to syphon from pit to sand bed at a faster rate than water could be
drained from sand beds. Approx. 50-75 gallons of chromate sludge overflowed into parking arec

REPORTED BY:
WITNESSES: _

Una G. Ebanks
None

NASA REPRESENTATIVE ADVISED: J)on Moen. JJ12

M & 0 CONTRACTOR REPRESENTATIVE ADVISED: J-D- Fowlert Pan Am

.TIME:

.TIME:

1215 hours

1200 hours

CIRCUMSTANCE THAT CAUSED INCIDENT: A smaller pump on the south side of the chromate reduction
facility caught fire during a refuelling operation. (See separates incident report). The
operator was involved with the fire and was not aware of the syphoning on the other side

of the facility. • .

CORRECTIVE ACTION TAKEN: The chromate sludge was quickly contained and pumped back into
the sand beds. The area was washed down with the rinse water being pumped onto the sand
beds. Absorbent wasrthen spread -to dry the area and the absorbent was also placed on the
sand beds. . ' '

PROBLEMS ENCOUNTERED: —None

DOCUMENTATION: (LOGS, CHARTS, MANUALS, ETC.)

ORIGINATOR: DATE:

DEPARTMENT HEAD: Fowler DATE: 10/8/87

MANAGER, M -ft 0 SERVICES: DATE:

FORM PAA-200-8 NASA-JSC
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